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DATA HANDBOOK SYSTEM 


Our Data Handbook System is a comprehensive source of information on electronic components, sub- 
assemblies and materials; it is made up of four series of handbooks each comprising several parts. 


ELECTRON TUBES BLUE 


SEMICONDUCTORS RED 
‘INTEGRATED CIRCUITS PURPLE 


COMPONENTS AND MATERIALS GREEN 


The several parts contain all pertinent data available at the time of publication, and each is revised and 
reissued periodically. 

Where ratings or specifications differ from those published in the preceding edition they are pointed 
out by arrows. Where application information is given it is advisory and does not form part of the 
product specification. 

If you need confirmation that the published data about any of our products are the latest available, 
please contact our representative. He is at your service and will be glad to answer your inquiries. 





This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence 
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of 
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the 
written consent of the publisher. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks is comprised of the following parts: 


T1 
T2 
T3 
ET3 
T4 


T5 


T6 


T7 


T8 


T9 


T10 


‘T11* 


Tubes for r.f. heating 

Transmitting tubes for communications 

Klystrons, travelling-wave tubes, microwave diodes 

Special Quality tubes, miscellaneous devices (will not be reprinted) 
Magnetrons 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Miller tubes 


-Gas-filled tubes 


Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial 
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories 


Picture tubes and components 

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data 
graphic display, monochrome monitor tubes for data graphic display, components for colour 
television, components for black and white television and monochrome data graphic display 


Photo and electron multipliers 
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron 


_ multiplier plates 


Camera tubes and accessories, image intensifiers 


Microwave components and assemblies 


* Will become available in the course of 1982. 
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SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks is comprised of the following parts: 


S1 


$2 


$3 


S4 


S5 


S6 


S7. 


38 


S9 


$10 


Diodes 
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W), 
voltage reference diodes, tuner diodes, rectifier diodes 


Power diodes, thyristors, triacs 
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs 


Small-signal transistors 

Low-frequency power transistors and hybrid IC modules 

Field-effect transistors 

R.F. power transistors and modules 

Microminiature semiconductors for hybrid circuits 

Devices for optoelectronics 

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 


Taken into handbook T11 of the blue series 


Wideband transistors and wideband hybrid IC modules 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The purple series of data handbooks is comprised of the following parts: 
IC1 Bipolar ICs for radio and audio equipment 

IC2__— Bipolar ICs for video equipment 

Ic3 ICs for digital systems in radio, audio and video equipment 


1Cc4 Digital integrated circuits 
LOCMOS HE4000B family 


IC5 _ Digital integrated circuits — ECL | 
ECL10000 (GX family), ECL100 000 (HX family), dedicated designs 


1C6* Professional analogue integrated circuits 
IC7  Signetics bipolar memories 
1C8  Signetics analogue circuits 


IC9_—Signetics TTL logic 


* This handbook will be available by the end of 1982. 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks is comprised of the following parts: 


C1 


c2 
C3 
C4 
C5 


C6 


C7 
C8 


C9 


C10 


C11 


C12 
C13 
C14 
C15 


C16 


Assemblies for industrial use 

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices, 
hybrid ICs, peripheral devices 

Television tuners, video modulators, surface acoustic wave filters 

Loudspeakers 

Ferroxcube potcores, square cores and cross cores 


Ferroxcube for power, audio/video and accelerators 


Electric motors and accessories 
Permanent magnet synchronous motors, stepping motors, direct current motors 


Variable capacitors 


Variable mains transformers 


Piezoelectric quartz devices 


Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators, 
quartz crystal cuts for temperature measurements 


Connectors 

Non-linear resistors | 

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 
Variable resistors and test switches 

Fixed resistors 

Electrolytic and solid capacitors 


Film capacitors, ceramic capacitors 


Piezoelectric ceramics, permanent magnet materials 
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V.H.F./U.H.F. TELEVISION TUNER 


QUICK REFERENCE DATA 


Systems | C.C.I.R. systems B and G 
Channels E2 to R4 (band |) oo 
M4 to E12 (band II) 
E21 to E69 (bands IV and V) 
Intermediate frequencies 


picture 38,9 MHz 
sound 33,4 MHz 
APPLICATION 


Designed to cover the v.h.f. and u.h.f. channels of C.C.1.R. systems B and G, with extended v.h.f. 
frequency ranges. This tuner is basically interchangeable with the ELC2000. 
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DESCRIPTION 
The ELC2004 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching, covering the 


— v.h.f. band |, E2 to the Italian channel C and the OIRT channel R4 (frequency range 48 to 92 MHz), 


the v.h.f. band II| including the Morocco channel M4 (frequency range 162 to 230 MHz), and the u.h.f. 
band (frequency range 470 to 861 MHz). 


Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all components, in a metal 
housing made of a rectangular frame and front and rear cover (see Fig. 2). The two aerial connections 
(v.h.f. and u.h.f.) are on the two frame sides, all other connections (supply voltages, a.g.c. voltage, 
tuning and switching voltages) are made via feed-through capacitors in the underside. The mounting 
method is shown in Figs 3 and 4. 


Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via an i.f. trap, 
combined with a high-pass filter and switchable bandpass filters, to the emitter of the input transistor 
BF200. The collector load of this transistor is formed by a double tuned circuit, transferring the signai 
to the base of the mixer transistor BF 199. The oscillator is equipped with a transistor BF 494. The 
three r.f. circuits are tuned by three capacitance diodes BB809. Switching between v.h.f. | and III is 
achieved by five switching diodes BA 482, 483 and 484. 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at the low end of 
which the i.f. signal is capacitively coupled out of the tuner. A test point at the collector of the mixer 
can be used for 1.f. injection to align the i.f. output circuit of the tuner together with the i.f. amplifier 
of the television receiver. 

The u.h.f. part of the tuner consists of a high-pass input circuit, connected to the emitter of the 


amplifier transistor BF 180. The interstage network between this transistor and the self-oscillating 
mixer stage is formed by a double tuned circuit. A transistor BF 181 acts as a self-oscillating mixer. 


- The three tuned u.h.f. circuits are tuned by three capacitance diodes BB405B. The output of the self- 


oscillating mixer is fed to a double tuned i.f. circuit which is connected to oe base of the v.h.f. mixer 
transistor BF 199, now operating as an i.f. amplifier. 

The tuner requires transistor supply voltages of + 11 V, a switching voltage of + 11 V, a.g.c. voltages, 
variable from + 2,4 V (normal operating point) to about + 9 V (maximum a.g.c.}) and a tuning voltage, 
variable from + 0,5 V to + 28 V. 


The aerial inputs of the tuner are asymmetrical. For use in symmetrical aerial systems, aerial trans- 
formers (baluns) are available (see Accessories). 

The ELC2004 tuner is basically interchangeable with the ELC2000. Small modifications in the receiver 
with respect to a.g.c. and supply voltages may be necessary. 
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MECHANICAL DATA | Dimensions in mm 








2,6 hole for 
self-tapping screw 





@2,6 hole for 
self-tapping screw 









































| 92. 86(9e! | 


7Z 76924 





am 296 -> 








e = 2,54 mm (0,1 in) 











t 56,78 
109 max 


Fig. 2. 





Termirial 2 = tuning voltage, + 0,5 to + 28 V 
3 = switching voltage, + 11 V (approx. 20 mA) | 
4 = r.f./oscillator supply voltage, v.h.f., + 11 V (approx. 6 to 13 mA) 
6 = mixer supply voltage, v.h.f., + 11 V (approx. 5 mA) 
7 = test point 1, v.h.f. 
8 = i.f. output 
9 = test point 2 (alignment short) 
11 = test point 3, u.h.f. 
12 = r.f./oscillator supply voltage, u.h.f., + 11 V (approx. 6 to 13 mA) 
13 = a.g.c. voltage, + 2,4 to + 9 V (3,5 mA) 
E = earth 
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V.H.F./U.H.F. television tuner ELC2004 





Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram. 
shown in Fig. 3. (The tuner may also be mounted by means of a bracket. Information will be supplied 
upon request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on 
orientation. 


The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 
2+0,5s). The resistance to soldering heat is according to [EC 68-2, test Tb (260 + 5 OC, 10 + 15). 








104.14 (4ie) 
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Fig. 3 Piercing diagram viewed from solder side of board; e = 2,54 mm (0,1 in). No connection. must 
be made to the points 7, 9 and 11, as otherwise the oscillator radiation would increase. 
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Fig. 4 Recommended fixing method of the aerial cables. Use a self-tapping screw. 
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ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative 
humidity of 60 + 15%, a supply voltage of 11 + 0,3 V and an a.g.c. voltage of 2,4 + 0,2 V. 


Semiconductors, bands | and {1! 


r.f. amplifier BF200 

mixer | . BF199 

oscillator a BF 494 

tuning diodes 3 x BB809 

switching diodes. 5 x BA482/483/484 
Semiconductors, bands IV and V 

r.f. amplifier BF180 
_.mixer/oscillator BF181 

tuning diodes 3 x BB405B 

drift compensating diode BAW62 - 
Ambient temperature range 

operating +5 to+55 °C 

storage —25 to + 85 °C 
Relative humidity : max. 90% 
Supply voltage +11V + 10% 
Current drawn from + 11 V supply 

band | . 11 to 18 mA depending 

band II! 31 to 38 mA on a.g.c. 

bands iV and V 11 to 18 mA voltage 
A.G.C. voltage (Figs 5, 6 and 7) 

band |, at nominal gain +2,4V 

band |, at 40 dB gain reduction + 6,0 V (typical) 

band III, at nominal gain +2,4V 

band III, at 40 dB gain reduction + 5,0 V (typical) — 

bands IV and V, at nominal gain +2 4V 

bands IV and V, at 40 dB gain reduction + 5,5 V (typical) 


Note: A.G.C. voltages between O and + 10 V may be applied without risk of damage. 


A.G.C. current — | | max. 3,5 mA 
Tuning voltage range (Figs 8, 9 and 10) +0,5to+28V 
Current drawn from 28 V tuning voltage supply max. 35 uA 


Note: The source impedance of the tuning voltage offered to terminal 2 must be maximum 30 k{&2 at 
tuning voltages below 2 V. 


Switching voltage 


band | open circuit 
band III LTV 10% 
bands |V and V open circuit 


Note: In the band | position, the tuner produces a negative voltage (1 to 5 V) at terminal 3; this 
terminal must not be loaded with an external resistance below 10 MQ. 
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Fig. 6. 
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a.g.c. characteristic 
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_V.HLF./U.H.F. television tuner 


Frequency ranges 
band | 


band III 


bands IV and V 


Intermediate frequencies 
picture 
sound 


Input impedance 
asymmetrical 
symmetrical 


V.S.W.R. (between picture carrier 
and sound carrier) 


band | 
band II] 
bands IV and V 


A.G.C. range 
band | 
band II! 
bands IV and V 


R.F. curves, bandwidth 
band | 
band II 
bands IV and V 


R.F. curves, tilt 
band | 
band III 
bands IV and V, channels E21 to E60 
bands IV and V, channels E61 to E69 


ELC2004 





— Channel E2 (picture carrier 48,25 MHz) to 
channel R4 (picture carrier 85,25 MHz). 


Margin at the extreme channels: min. 1,2 MHz. 


— Channel M4 (picture carrier 163,25 MHz) 
to channel E12 (picture carrier 224,25 MHz). 
Margin at the extreme channels: min. 2 MHz. 
— Channel E21 (picture carrier 471,25 MHz) 
to channel E69 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 





38,9 MHz 
33,4 MHz 
75 Q 
300 {2 (see Accessories) 
v.S.w.r. at nom. max. V.S.W.r. 
gain during gain 
control 

max. 4 | max. 5 
max. 4 max. 5 
max. 5 max. 5 
min. 40 dB 

-min. 40 dB 
min. 30 dB 


typ. 10 to 15 MHz 
typ. 10 to 17 MHz 
typ. 15 to 25 MHz 


max. 3 dB 
max. 3 dB 
max. 3 dB 
max. 4 dB 


Power gain (see also Measuring method of power gain) 


band | 
band |, channel E2 
band |, channel C 
_ band III, except channel M4 
band II|, channel M4 
band II!, channel E5 
band III, channel E11 
bands IV and V 
bands IV and V, channel E21 
bands IV and V, channel E31 
bands IV and V, channel E69 


min. 25 dB 
typ. 28 dB 
typ. 30dB 
min. 25 dB 
min. 24 dB 
typ. 27 dB 
typ. 29 dB 
min. 25 dB 
typ. 30dB 
typ. 28 dB 
typ. 32 dB 
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Noise figure 
band | max. 8 dB 
band I, channel E4 typ. 5,5 dB 
band III, except channel M4 max. 8 dB 
band III, channel M4 max. 10 dB 
band III, channel E9 typ. 6 dB 
bands !V and V a max. 11 dB 
bands IV and V, channel E21 typ. 7 dB 
bands IV and V, channel E51 | typ. 8,5 dB 
bands IV and V, channel E69 typ. 9dB 
1.F. rejection 
band |, channel E2 min. 40 dB 
band |, channel C min. 60 dB 
band III min. 60 dB 
bands IV and V min. 60 dB 
Image rejection 
band | min. 40 dB 
band III . min. 60 dB 


bands IV and V min. 40 dB 
Signal handling (see also Figs 12 and 13) 


Minimum input signal (e.m.f.) producing cross-modulation (1%) at nominal gain in channel {wanted 
signal: picture carrier frequency; interfering signal: sound carrier frequency) 


v.h.f. | typ. 4 mV 
Wehstellt typ. 4 mV ? notes 1 and 2 
Lihat: typ. 5to10 mV 


Minimum input signal (e.m.f.) producing cross-modulation (1%) at nominal gain in band (wanted 
signal: picture carrier frequency of channel X; interfering signal: picture carrier of v.h.f. channel X-2, 
u.h.f. channel X-5} 


vilite | typ. 20 to 40 mV 
v.h.f. III | typ. 10 to 20 mV notes 1 and 2 
u.h.f. typ. 16to 20 mV 
Minimum input signal (e.m.f.) producing overloading 
at nominal gain typ. 30 mV ! 
tes 1 
at maximum a.g.c. typ. =>200 mV noses aus 
Minimum input signal (e.m.f.) at nominal gain producing a shift of oscillator frequency of 10 kHz 
band | typ. >25 mV 
band II typ. >25 mV | note 1. 
band IV and V typ. 6to10 mV 
Detuning of the i.f. output circuit as a result of band switching and tuning with respect to 
channel E8 max. 400 kHz 
Shift of oscillator frequency at a change of supply voltage of 10% 
band | max. 300 kHz 
band Ii max. 300 kHz 
band IV and V max. 600 kHz 


Shift of oscillator frequency at a gain reduction of 30 dB max. 100 kHz 


Notes see next page. 
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Drift of oscillator frequency during warm-up time 
(measured between 5s and 15 min after switching on) | 
band | max. 100 kHz 


band III | max. 100 kHz 

bands IV and V , max. 250 kHz 
Drift of oscillator frequency at a change of ambient temperature from 25 to 40 °C 

band | max. 300 kHz 

band III max. 300 kHz 


t ds lV and V | max. 500 kHz 


Oscillator radiation 
The tuner is in conformity with the radiation requirements of C.1.S.P.R. publication No. 13, provided 
the following conditions are fulfilled. 


— A low-pass filter (Fig. 11) with a cut-off frequency of about 300 MHz has to be inserted between 
the v:h.f. aerial terminal of the tuner and the aerial terminal of the receiver. 
Television receivers with a common v.h.f./u.h.f. connector in combination with a low-pass/high-pass 
“splitter do not need this additional filter. | | 


50 nH 50 nH 


10 pF 


il 7270627 


Fig. 11. 


— No connections must be made to terminals 7,9 and 11. 


— Earthing of the tuner and connections to the i.f. amplifier has to be done in such a way, that 
additiona! radiation is prevented. 


Microphonics 
lf the tuner is installed in a professional manner, there will be no microphonics. 


Surge protection 
Protection against voltages max. 8 kV 


Note: Three discharges of a 470 pF capacitor into the aerial terminal. 
Protection against flashes max. 30 kV, 400 mWs 


Note: Aflash-over circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to 
the aeriai terminal. 


Notes 

1. Referred to an impedance of 75 Q2. 

2. 1% cross-modulation means that 1% of the modulation depth of the interfering signa! is transferred 
to the wanted signal. 

3. Criterion of overloading: 30% compression of the synchronization pulses of a standard television 
signal ‘or a noticeable deterioration of the picture quality. 
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Fig. 13 Cross-modulation, in band; the interfering channels are given between brackets. 
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V.H.F./U.H.F. television tuner 


APPLICATION INFORMATION 
Connection of the tuner 


ELC2004 





For connection of the tuner the terminal location, Fig. 2, should be consulted. If the tuner is used in 
receivers the chassis of which is connected to the mains, isolating capacitors according to the safety 
rules have to be inserted in the aerial leads. A convenient way of connecting is given below. 


3 4 6 7 
tuner 
_ terminals 
I 
hy 
tuning supply 
voltage voltage 


(+0,5 to +28 V) (+11 V+ 10%) 





i.f. output 


11 12 13 


a.g.c. 
voltage 


7z76914 (+2,4 tot+9V) 


Fig. 14 Connection diagram; diode: BAX13, BA217 or comparable silicon diode. 


Alignment of the i.f. circuit 


The tuner is provided with a test point at the collector of the v.h.f. mixer, which can be used for i.f. 
injection to align the i.f. output circuit. The i.f. signal should be fed to test point 1 (terminal 7) via a 
_ capacitor of 0,5 to 1 pF (Fig. 15). This capacitor should have short leads to avoid oscillator radiation. 
After alignment it should be soldered to earth, to avoid detuning of the i.f. circuit (Fig. 16). 










|.F. 
GENERATOR 





TUNER 2=—o—-+] 


0,5 to 1pF 






terminal 
7 


Fig. 15. 


7Z276915.1 


terminal 
7 


TUNER tT | 
0,5 eter 
‘7, 


Fig. 16. 


In receivers where the tuner is soldered into a printed-wiring board, the capacitor can be printed as 
shown in Figs 17 and 18. 
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connection to 
~~ 1.f. generator 





terminal 7 terminal 7 
soldered after 


a alignment 


. Woe & 7276913 


Figs..1:7, Fig. 18. 


The aligning should be done with the v.h.f. li! band tuned. The tuning voltage should be 15 to 20 V. 


If this injection methed cannot be employed in the television receiver (e.g. there is not enough i.f. 
signal available) the i.f. signal can be fed to test point 3 (terminal 11) via a capacitor of 0,82 to 1 pF. 
The tuner must be switched to the u.h.f. position; the tuning voltage should be approx. 10 V. This 
injection method requires approx. 14 dB less signal than the first method. The capacitor has to be 
removed after alignment. No permanent connection must be made to test point 3, otherwise the tuner 
may exceed the oscillator radiation Jimits. 


MEASURING METHOD OF POWER GAIN 


The i.f. output of the tuner should be terminated with the circuit given in Fig. 19. The terminals 7,9 
and 11 should be not connected. 






La 
8,2 pF (20 turns) 
i.f. output 18 
of tuner kf) 


60 pF 


detector probe 
le. ZS S00 or 75.0.) 
(2,5 turn) 






fy t 7) 
core from. 
this side 


7273762 


Fig. 19. 


Switch the tuner to the v.h.f. I{l band; the tuning voltage should be 15 to 20 V. Feed an i.f. sweep 


signal (e.m.f. 500 to 1000 mV) to test point 1 as given in Alignment of the i.f. circuit. Adjust the 


trimmer (Fig. 19), tunable coil (Lg/Lp), i.f. output coil of the tuner L519 (Fig. 1) and the coupling 
between Lg and Ly to get the resonant curve as given in Fig. 20. 











Fig. 20. 
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Then display the r.f. + i.f. curve of the tuner at 190 MHz (picture carrier frequency) and make small 
corrections in the alignment of the i.f. coils (L/L, and L519), if necessary, to get the 38,9 MHz and 
33,4 MHz markers symmetrically on the slopes of the curve and the peaks at equal amplitude. 


Because the output impedance of the dummy circuit ts 50 to 75 &2, the power gain can be measured 
in the conventional manner by inserting tuner and dummy circuit between a 75 Q“ source and a 75 QQ 
detector (or between a 50 £2 source and matching pad 50/75 £2 and a 50 detector). 


ACCESSORIES 


Aerial input transformer ELC1094, v.h.f., catalogue number: 2422 542 10941. 

Aerial input transformer ELC2092, u.h.f., catalogue number: 2422 542 12921. 

Coaxial aerial.input assembly, with safety capacitors, catalogue number: 3122 127 10450. 
Coaxial aerial input assembly, without safety capacitors, catalogue number: 3122 128 57720. 
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V.H.F./ULH.F. TELEVISION TUNER 


QUICK REFERENCE DATA 











Systems | C.C.1.R. systems B and G 


Channels 
low v.h.f. band . E2 to R4 
high v.h.f. band $2 to $19 
u.h.f. band | . E21 to E69 
Intermediate frequencies 
picture 38,9 MHz 
sound 33,4 MHz 
APPLICATION 


This tuner is designed to cover the v.h.f. and u.h.f. channels of C.C.1.R. systems B and G, including 
the S channels for cable television. It is interchangeable with tuner ELC2004. 
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DESCRIPTION 


The ELC2006 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching, covering the 
low v.h.f. band with the channels E2 to R4 (frequency range 47 to 92 MHz), the high v.h.f. band 

with the channels S2 to $19 (frequency range 111 to 293 MHz), and the u.h.f. band with the channels 
E21 to E69 (frequency range 470 to 861 MHz). 


Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all components, in a metal 
housing made of a rectangular frame and front and rear covers (see Fig. 2). The two aerial connections 
(v.h.f. and u.h.f.) are on the two frame sides, all other connections (supply voltages, a.g.c. voltage, 
tuning and switching voltages) are made via feed-through capacitors in the under side. The mounting 
method is shown in Figs 3 and 4. 


Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aeriai signal is fed via an i.f. trap, 
combined with a high-pass filter, to a tuned input circuit, which is connected to the emitter of the 
input transistor BF200. The collector load of this transistor is formed by a double tuned circuit, 
transferring the signal to the base of the mixer transistor BF 183. The oscillator is equipped with a 
transistor BF494, The four r.f. circuits are tuned by four capacitance diodes BB9O9B. A capacitance 
diode BB&09 provides a frequency-dependent coupling of the r.f. input signal to the tuned input 
circuit. Switching between the low and high v.h.f. bands is done by four switching diodes 
(BA482/483/484). Three switching diodes BA317 are used to make the tuner interchangeable with the 
ELC2004. 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at the low end of 
which the i.f. signal is capacitively coupled out of the tuner (low capacitance coupling). An i.f. 
injection point is provided at the collector of the mixer, for aligning this circuit together with the i.f. 
amplifier of the television receiver. | 


The u.h.f. part of the tuner consists of a high-pass input circuit, connected to the emitter of the 
amplifier transistor BF 180. The inter-stage network between this transistor and the self-oscillating 
mixer stage is formed by a double tuned circuit. A transistor BF 181 acts as a self-oscillating mixer. 
The three tuned u.h.f. circuits are tuned by three capacitance diodes BB405B. 


The output of the self-oscillating mixer is fed to a double tuned I.f. circuit which is connected to the 
emitter of the v.h.f. mixer transistor BF 183, now operating as an i.f. amplifier in grounded-base 
configuration. Band switching between v.h.f. and u.h.f. is achieved by a diode BA243. 


The tuner requires transistor supply voltages of + 11 V, a switching voltage of + 11 V, a.g.c. voltages, 
variabie from + 2,4 V (normal operating point) to about + 9 V (maximum a.g.c.) and a tuning voltage, 
variable from + 0,5 V to + 28 V. 


The aerial inputs of the tuner are asymmetrical. For use in symmetrical aerial systems, aerial 


transformers (baluns) are available (see ACCESSORIES). 
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MECHANICAL DATA Dimensions in mm 








2,6 hole for 
self tapping screw 









2,6 hole for 
self tapping screw 


28,6 max 





aerial 
u.h.f. 





















































| | | 
i 22,86 (9e) , le 10414 (Ate) | 7Z 76924 
+ 26 —> : 

















| e = 2,54 mm (0,1 in) 





I: ae 409 max 





Fig. 2. 


Terminal 2 = tuning voltage, + 0,5 to + 28 V 
3 = switching voltage, + 11 V (approx. 12 mA) 
4 = supply voltage, v.h.f., + 11 V (approx. 9 to 16 mA) 
6 = mixer supply voltage, v.h.f., + 11 V (approx. 5 mA) 
7 = test point 1, v.h.f. 
8 =i.f. output © 
9 = test point 2 (alignment short) 
11 = test point 3, u.h.f. 
12 = supply voltage, u.h.f., + 11 V (approx. 17 to 24 mA) 
13 = a.g.c. voltage, + 2,4 to + 9 V (max. 3,5 mA) 
E = earth 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a bracket. Information will be supplied 
upon request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on’ 
orientation. 


The solderability of the terminals and mounting tabs is according to |EC 68-2, test Ta (230 + 10 oC, 
2+0,5s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 59°C, 10 1). 











104,14 (ate) 
* | tse (5x) <—_—- 43,18 (17e) __» 
Oe ae 
no eet 184400 
|) |< y 22,86 
: (Qe) — 
10,16 = 
7 th sti hte spade | = 
feel § 
a ae lela pla pla pla pla play 7276923 
7,62(3e)  15,24(6e) 7,62 (3e) 15,24 (6e) 7,62 (3e) 
(2x) (3x) (3x) 


Fig. 3 Piercing diagram viewed from solder side of board; e = 2,54 mm (0,1 in). No connection must 
be made to the points 7, 9 and 11, as otherwise the oscillator radiation would increase. 


screening folded 
back over outer cover 


self tapping screw 








7Z60737.2 
Le 
3,5 max 7260736. > ‘+ 7260738 
make sure that screw 4 +f 


does not protrude deeper 


Fig. 4 Recommended fixing method of the aerial cables. Use a self-tapping screw, e.g. 5N x 3/16. 
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ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative 


3122 127 20680 


humidity of 60 + 15%, a supply voltage of 11 + 0,3 V and an a.g.c. voltage of 2,4 + 0,2 V. 


General 


Semiconductors 
v.h.f. bands: r.f. amplifier 
mixer 
oscillator 
tuning diodes 
coupling diode 
switching diodes 


u.h.f. band: r.f. amplifier 
mixer/oscillator 
tuning diodes 
drift compensating diode 
Ambient temperature range 
operating 
storage 


Relative humidity (during operation) 


Voltages and currents 

Supply voltage 

Current drawn from + 11 V supply 
low v.h.f. band 


high v.h.f. band 
u.h.f. band 


A.G.C. voltage (Figs 5, 6 and 7) 
low v.h.f. band, at nominal gain 
at 40 dB gain reduction 
high v.h.f. band, at nominal gain 
at 40 dB gain reduction 
u.h.f. band, at nominal gain 
at 30 dB gain reduction 


BF200 
BF183 
BF494 

4x BB909B 
BB809 

5 x BA482/483/484, 
3 x BA317 
BF 180 
BF181 

3 x BB405B 
BAW62 


+5 to +55 °C 
—25 to + 85 °C 


max. 90% 


+11V 410% 


9to 16mA depending 
21 to 28 mA On a.g.c. 
17 to 24 mA voltage 


+24V 
typ. + 5,5.V 
+2 4V 
typ. + 4,5 V 
+2,4V 
typ. + 5,0 V 


Note: A.G.C. voltages between 0 and + 10 V may be applied without risk of damage. 


A.G.C. current 
Tuning voltage range (Figs 8, 9 and 10) 


Current drawn from 28 V tuning voltage supply 


max. 3,5 mA 
+ O:5:to+ 28: V 
max. 35 uA 


Note: The source impedance of the tuning voltage offered to terminal 2, must be max. 30 kQ at 


tuning voltages below 2 V. 


Switching voltage 
low v.h.f. band 
high v.h.f. band 
u.h.f. band 


open circuit 
+11V + 10% 
open circuit 


Note: In the !ow v.h.f. band position, the tuner produces a negative voltage (1 to 5 V) at terminal 3; 
this terminal must not be loaded with an external resistance below 10 M2. 
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7282845.1 
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tuning voltage (V) 
Fig. 8 Low v.h.f. band. 


picture carrier frequency (MHz) 
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Fig. 10 U.H.F. band. 
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V.H.F./U.H.F. television tuner 


Frequencies 


Frequency ranges 
low v.h.f: band 


high v.h.f. band 


u.h.f. band 


Intermediate frequencies 
picture 
sound 


Wanted signal characteristics 


Input impedance 
asymmetrical 
symmetrical 


V.S.W.R. (measured at picture carrier 


frequency of 38,9 MHz) 


low v.h.f. band 
high v.h.f. band 
u.h.f. band . 


A.G.C. range 
low v.h.f. band 
high v.h.f. oand 
u,h.f. band 


R.F. curves, bandwidth 
low v.h.f. band 
high v.h.f. band 
u.h.f. band 


R.F. curves, tilt ~ 
low v.h.f. band 
high v.h.f. band 
u.h.f. band, channels E21 to E60 
channels E61 to E69 


ELC2006 





channel E2 (picture carrier 48,25 MHz} 

to channel R4 (picture carrier 85,25 MHz). 
Margin at the extreme channels: min. 1,2 MHz. 
channel S2 (picture carrier 112,25 MHz) 

to channel $19 (picture carrier 287,25 MHz}. 
Margin at the extreme channels: min. 2 MHz. 
channel E21 (picture carrier 471,25 MHz) 

to channel E69 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 


38,9 MHz 

33,4 MHz 

The oscillator frequency is higher than the 
input-signal frequency. 


75 Q2 
300 22 (see ACCESSORIES) 


at nom. gain during gain control 


$$$ $f - + — 
max. 5 max. 5,5 


max. 5 max. 5,5 
max. 5 max. 5 





min. 40 dB 
min. 40 dB 
min. 30 dB 


typ. 10 MHz 
typ. 12 MHz 
typ. 16 MHz 


max. 3,5 dB 
max. 4dB 
max. 3 dB 
max. 4 dB 
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Power gain isee also MEASURING METHODS) 

low v.h.f. band 
channel -E2 
channel R4 

nigh v.h.f. band, channels S2 to $3 
channels S4 to S6 
channels S7 to $10 
channel $8 
channels E5 to E12 
channei €8 
channels $11 to $19 
channel S16 

u.h.f. band 
channel E21 
channel E31 
channel E69 


Gain difference 

between any two v.h.f. channels, 

axcept channels S2 to $5 

between any two u.h.f. channels 

between any v.h.f. and u.h.f. channel, 

except channels $2 to S5 

Noise figure 

low v.h.f. band 
channel E4 

hieh v.h.f. band, channels S2 to S3 
channel S4 
channel S5 
channels S6 to $10 
channel $8 
channels E5 to E12 
channel £8 
channels $11 to $19 
channe! $16 

u.h.f. band, channels E21 to E60 
channels EG1 to E69 
channel E21 
channel E51 
channel E69 


2 








min. 20dB 
typ. 25dB 
typ. 28dB 
min. 17 dB 
min. 19dB 
min. 20dB 
typ. 22dB 
min. 20dB 
typ. 24dB 
min. 20 dB 
typ. 24dB 
min. 20dB 
typ. 26dB 
typ. 23dB 
typ. 28dB 
typ 7 dB 
typ 5 dB 
typ 7 dB 
max. 9dB 
typ. 7,5 dB 
max. 12dB 
max. 11dB 
max. 10dB 
max. 9dB 
typ. 6,5 dB 
max. 9dB 
typ. 6dB 
max. 9dB 
typ, 6,5dB 
max. 11dB 
max. 12 dB 
typ 7 dB 
typ 9dB 
typ. 9,5dB 
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Unwanted signal characteristics 


I.F. rejection 
low v.h.f: band, channel E2 min. 40 dB 
channel E3 min. 50 dB 
channels E4 to R4 min. 60 dB 
high v.h.f. band, channels S2 to $10 min. 60 dB 
channels E5 to E12 min. 60 dB 
channels S11 to $19 min. 60 dB 
u.h.f. band min. 60 dB 
Image rejection, at picture carrier frequency 
low v.h.f. band min. 57 dB 
high v.h.f. band, channels $2 to $10 . min. 60 dB 
channels E5 to E12 min. 60 dB 
channels $11 to S19 min. 53 dB 
u.h.f. band min. 40 dB 


Signal handling (see also Figs 11 and 12) 
~Minimum input signal (e.m.f.) producing 
cross-modulation (1%) at nominal gain, 
in channel 
(wanted signal: picture carrier frequency, 
interfering signal: sound carrier frequency), 


low v.h.f. band typ. mV ) 
high v.h.f. band typ. 4mV | note 1 
u.h.f. band typ. 5to 10 mV 

in band 


(wanted signal: picture carrier frequency of channel N, 
interfering signal: picture carrier of channel N--2 
(low v.h.f.), N-—3 (high v.h.f.), N—5 (u.h.f.)) 


low v.h.f. band typ. 20 to 40 mV 
high v.h.f. band typ. 10to20mV_ |; note 
u.h.f. band typ. 10 to 20 mV 
Minimum input signal (e.m.f.) producing overloading 
at nominal gain typ. 30mvV | 
. note 2 
at maximum a.g.c. tvp. > 200 mV J 
Minimum input signal (e.m.f.) at nominal gain producing 
a shift of the oscillator frequency of 10 kHz, 
low v.h.f. band typ. > 25mV 
high v.h.f. band typ. > 25mvV note 3 
u.h.f. band typ. 6 to 10 mV 


Notes 


1. This e.m.f. (open voltage) is referred to an impedance of 75 2. 
1% cross-modulation means that 1% of the modulation depth of the interfering signal is transferred 
to the wanted signal. : | 


2. This e.m.f. (open voltage) is referred to an impedance of 75 &2. 
Criterion of overloading: 30% compression of the synchronization pulses of a standard television 
signal or a noticeable deterioration of the picture quality. 


3. This e.m.f. (open voltage) is referred to an impedance of 75 Q. 
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Fig. 11 Cross-modulation, in channel. 
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Fig. 12 Cross-modulation, in band; the interfering channels are given between brackets. 
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Oscillator characteristics 


Shift of oscillator frequency 
at a change of the supply voltage of 10% 


Miscellaneous 


ELC2006 





low v.h.f. band max. 500 kHz 
high v.h.f. band max. 600 kHz 
u.h.f. band max. 600 kHz 
at a gain reduction of 30 dB max. 100 kHz 
Drift of oscillator frequency during warm-up time 
(measured between 5s and 15 min after switching on) 
low v.h.f. band max. 250 kHz 
high v.h.f. band max. 250 kHz 
u.h.f. band max. 250 kHz 
Drift of oscillator frequency at a change of ambient 
temperature from 25 to 40 °C 
low v.h.f. band max. 400 kHz 
high v.h.f. band max. 400 kHz 
u.h.f. band max. 500 kHz 
|.F. circuit characteristics eo 
Detuning of the i.f. output circuit as a result of — 
r.f. tuning and band switching (reference: 
channel E8), except channel E2 max. 400 kHz 
channel E2? max. 550 kHz 


Oscillator radiation and oscillator voltage at the aerial terminal. | 
The tuner is in conformity with the radiation requirements of C.1.5.P.R. 13 (1975) and VDE0872/7.72, 
provided the following conditions are fulfilled: 


— A low-pass filter (Fig. 13) with a cut-off frequency of about 300 MHz has to be inserted between 
the v.h.f. aerial terminal of the tuner and the aerial terminal of the receiver, and a high-pass filter 
(Fig. 14) with a cut-off frequency of 350 MHz between the u.h.f. aerial terminal of the tuner and 
the aerial terminal of the receiver. 

Television receivers with a common v.h.f./u.h.f. connector in combination with a low-pass/high-pass 
splitter do not need these additional filters. 
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50 nH ~ §QnH aL 3,9 pF 
10 pF 20nH 
il 7270627.1 7 7283728 
Fig. 13. | Fig. 14. 


— No connections must be made to terminals 7, 9 and 11. 
~— Earthing of the tuner and connections to the i.f. amplifier has to be done in such a way, that 
additional radiation is prevented. . 


Microphonics 
If the tuner is installed in a professional manner, there will be no microphonics. 


Surge protection 
Protection against voltages max. 5 kV 


Note: Three discharges of a 470 pF capacitor into the aerial terminal. 
Protection against flashes max. 30 kV, 400 mWs 


Note: A flash-over circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to the 
aerial terminal. 
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APPLICATION INFORMATION 
Connection of the tuner __ 


For connection of the tuner the terminal location, Fig. 2, should be consulted. |f the tuner is used in 
receivers the chassis of which is connected to the mains, isolating capacitors according to the safety 
rules have to be inserted in the aerial leads. A convenient way of connecting is given below. 





13 
tuner 
terminals 
i] Ce 
tuning |. supply a.g.C. _ 
voltage | voltage i.f. output voltage 
(+0,5 to +28V) (+11 V+ 10%) 7276914 (+2,4 to+9V) 


Fig. 15 Connection diagram; diode BAX13, BA217 or comparable silicon diode is used. 


Alignment of the i.f. circuit 


The tuner is provided with a test point at the collector of the v.h.f. mixer, which can be used for i.f. 
injection to align the i.f. output circuit. The i.f. signal should be fed to test point 1 (terminal 7) via a 
capacitor of 0,5 to 1 pF (Fig. 16). This capacitor should have short leads to avoid oscillator radiation. 
After alignment it should be soldered to earth, to avoid detuning of the i.f. circuit (Fig. 17). 


terminal 
7 


TUNER 7 

il 27pF 0,5 eiery 
| 7276915.2 

‘/ ‘7 


Fig. 16. | Fig. 17. 










IF. 
GENERATOR 






terminal 
| 7 


In receivers where the tuner is soldered into a printed-wiring board, the capacitor can be printed as 
shown in Figs 18 and 19. 
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connection to 
—<«—~ i.f. generator 


terminal 7. termina! 7 
soldered after 


oe alignment 
VII SMA 7276913 (ees 


Fig. 18. Fig. 19. 


The aligning should be done with the v.h.f. iI! band tuned. The tuning voltage should be 15 to 20 V. 


If this injection method cannot be employed in the television receiver (e.g. there is not enough if. 
signal available) the i.f. signal can be fed to test point 3 (terminal 11) via a capacitor of 0,82 to 1 pF. 
The tuner must be switched to the u.h.f. position; the tuning voltage should be approx. 10 V. This 
injection method requires approx. 14 dB less sianal than the first method. The capacitor has to be 
removed after alignment. No permanent connection must be made to test point 3, otherwise the tuner 
may exceed the oscillator radiation limits. 


MEASURING METHOD OF POWER GAIN 


The i.f. output of the tuner shouid be terminated with the circuit given in Fig. 20. The terminals 7, 9 
and 11 should be not connected. 







Lo 


8.2 pF (20 turns) 
i.f. output 
of tuner 
detector probe 
60 pF Lp (Z=500 or 75.0) 






(2,5 turn) 





7 


‘7 . 
ee from PET GS 
this side 


Fig. 20. 


Alignment of this circuit inconnection with the tuner is done as follows. 

Switch the tuner to the v.h.f. II] band; the tuning voltage shou!d be 15 to 20 V. Feed an i.f. sweep 
signal (e.m.f. 500 to 1000 mV) to test point 1 as given in Alignment of the i.f. circuit. Adjust the 
trimmer (Fig. 20), tunable coil (L3/Lp), i.f. output coil of the tuner L519 (Fig. 1) and the coupling 
between L, and Lp to get the resonant curve as given In Fig. 21. 


05dB 





Figs:2 |: 


7273774 
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Then display the r.f. + i.f. curve of the tuner at 190 MHz (picture carrier frequency) and make small 
corrections in the alignment of the i.f. coils (Lg/Lp and L519), if necessary, to get the 38,9 MHz and 
33,4 MHz markers symmetrically on the slopes of the curve and the peaks at equal amplitude. 


Because the output impedance of the dummy circuit is 50 to 75 {2, the power gain can be measured 
in the conventional manner by inserting tuner and dummy circuit between a 75 &2 source and a 75 &2 
detector (or between a 50 92 source and matching pad 50/75 &2 and a 50 Q detector). 


ACCESSORIES 


Aerial input transformer ELC1094, v.h.f., catalogue number: 2422 542 10941. 

Aerial input transformer ELC2092, u.h.f., catalogue number: 2422 542 12921. 

Coaxial aerial input assembly, with safety capacitors, catalogue number: 3122 127 10450. 
Coaxial aerial input assembly, without safety capacitors, catalogue number: 3122 128 57720. 
Immunity shield, v.h.f., catalogue number 3122 121 28830. 

Immunity shield, u.h.f., catalogue number 3122 121 28840. 








ers 


RWBWBWBWWaeasy 





self tapping screw 





3:5 Max te] ae 


make sure that screw. 
does not protrude deeper 7283729 


Fig. 22 Fixing method of immunity shield; see Fig. 4 for cable cut. 
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‘atime 





V.H.F./U.H.F. TELEVISION TUNER 


Systems 
Channels 1) 


Intermediate frequencies 
picture 
sound 


APPLICATION 


Designed to cover the Australian v.h.f. andu.h.f. channels of C.C.1.R. systems BandG, 


QUICK REFERENCE DATA 


with diode tuning 





sesteianan catia 


C.C.1.R. systems B andG 


Oto 4 (low v.h.f. band) 


9 to ll ¢high v.h.f. band) 


28 to 63 (u.h.f. band) 


36, 875 MHz 
313370 MHZ 


ly In accordance with the publications of the Australian Broadcasting Control Board (ABCB). 
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DESCRIPTION 


The ELC2060 is a combined v.h.f. /u.h.f. tuner with electronic tuning and band switching, 
covering the low v.h.f. band with the channels 0 to 4 (frequency range 45 to 101 MHz), 
the high v.h.f. band with the channels 5 to 11 (frequency range 101 to 222 MHz), and the 
u.h.f. band with the channels .28 to 63 (frequency range 526 to 814 MHz). 


Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all com- 
ponents, in a metal housing made of a rectangular frame and front and rear cover (see 
Fig,2). The two aerial connections (v.h.f. and u.h.f.) are on the two frame sides, all 
other connections (supply voltages, a.g.c. voltage, tuning and switching voltages) are 

made via feed-through capacitors in the under side. The mounting, method is shown in 

Figs. 3 and 4. 


Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is 
fed via an i.f. trap, combined with a high-pass filter, to a tuned input circuit, which is 
connected to the emitter of the input transistor BF200. The collector load of this transis- 
tor is formed by a double tuned circuit, transferring the signal to the base of the mixer 
transistor BF183. The oscillator is equipped with a transistor BF494. The four r.f. 
circuits are tuned by four capacitance diodes BB109G. A capacitance diode BB106 
provides a frequency-dependent coupling of the r.f. input signal to the tuned input circuit. 
Switching between the low and high v.h.f. bands is done by four switching diodes (BA182, 
BA243, and BA244), . 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at 
the low end of which the i.f. signal is capacitively coupled out of the tuner (low capaci- 
tance coupling). Ani.f. injection point is provided at the collector of the mixer, for 
aligning this circuit together with the i.f. amplifier of the television receiver. 


The u.h.f. part of the tuner consists of a tuned input circuit, connected to the emitter of 
the amplifier transistor BF 183. The inter-stage network between this transistor and the 
self-oscillating mixer stage is formed by a double tuned circuit. A transistor BF 181 acts 
as a self-oscillating mixer. The four tuned u.h.f. circuits are tuned by four capacitance 
diodes BB1OSB. 

The output of the self-oscillating mixer is fed to a double tuned i.f. circuit which is 
connected to the emitter of the v.h.f. mixer transistor BF183, now operating as an i.f. 
amplifier in grounded-base configuration. Band switching between v.h.f. andu.h.f. is 
achieved by a diode BA243. 

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12 V, 
a.g.c. voltages, variable from +2,4 V (normal operating point) to about +7,5 V (maxi- 
mum a.g.c.) and a tuning voltage, variable from +0,5 V to4+28V. 


The aerial inputs of the tuner are asymmetrical. For use in symmetrical aerial systems, 
aerial transformers (baluns) are available (see ACCESSORIES). 
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MECHANICAL DATA . Dimensions in mm 














026 hole for 
self tapping screw 


/ G2,6 hole for 
| ~~ 286mrox self tapping screw 
AN 





























ie es 
ee | _ Lf. injectio 
Oo point 











| ! | ' 
—wm! 92 86(Se | : 7Z60751.4 
; PRMe) | | «104,14 (Ate) >| 


a 26 = 





e =2,54 mm (0,1 in) 





Fig. 2, 


kee. e0e. voltage, Vv. het.» +t2,41047,90 

2 = tuning voltage, +0,5 to+28 V 

3 = switching voltage, +12 V (approx. 22 mA) 

4=r.f. supply voltage, v.h.f., +12 V (approx. 3 to 10 mA) 
9 = oscillator supply voltage, v.h.f., +12 V (approx. 6 mA) 
6 
7 


ii 


Terminal 


= mixer supply voltage, v.h.f., +12 V (approx. 5 mA) 

= test point 1, v.h.f. 

=i,f. output 

= test point 2 (alignment short) 
10 = oscillator supply voltage, u.h.f., +12 V (approx. 4,8 mA) 
11 =test point 3, u.h.f. 
l2-=7.1. supply voltage, u.h.f., +12 V (approx. 2,5 to 9,5 mA) 
13 =a.g.c. voltage, u.h.f., +2,4 to+7,5 V 
E =earth 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing 
diagram shown in Fig. 3. (The tuner may also be mounted by means of a snap-in mount 
or a bracket. Information will be supplied upon request.) 

The tuner may be mounted anywhere in the receiver and there are no restrictions on 
orientation. 


a 066 Me) 
| =1379 (59) +—— 4318 (17e) —___+| 
 eucieetenrCoean Mme. acme 





no connection 4 
Ee ) 22.86 
(Se) 


yttitte tehahae ee | 


i 
i Dar Se Oe ba Oe ae a ome Da Pit. (3e) 


(13x) 7260745 


to point: 


Fig. 3, Piercing diagram viewed from solder side of board; e = 2,54 mm (0, 1 in). 
No connection must be made to the points 7,9 and 11, otherwise the oscillator 
radiation may increase. 


screening folded 
back over outer cover 


self tapping screw 


7260738 





7Z60736.1 


7Z60737,2 


35 max | 
make sure that screw 
does not protrude deeper 


Fig.4. Recommended fixing method of the aerial cables. Use a self-tapping screw. 
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Unless otherwise specified all electrical values apply at an ambient temperature of 


25 +5 °C and a supply voltage of 12 0,3 V. 


Semiconductors 

v.h.f. bands, r.f. amplifier 
mixer 
oscillator 
tuning diodes 
coupling diode 
switching diodes 

u.h.f. band, r.f. amplifier 
mixer /oscillator 
tuning diodes 
drift compensating diode 


Ambient temperature range 
operating 
storage 


Relative humidity 


Supply voltage 
Current drawn from +12 V supply 
low v.h.f. band 
high v.h.f. band 
u.h.f. band 


A.G.C. voltage (Figs.5,6 and 7) 
low v.h.f. band, at nominal gain 
at 40 dB gain reduction 
highv.h.f. band, at nominal gain 
at 40 dB gain reduction 
at nominal gain 
at 30 dB gain reduction 


ii, hyd. band, 


AcG,C\. Current 
low v.h.f. band 
highv.h.f. band 
u.h.f. band, at 30 dB gain reduction 


at 40 dB gain reduction 


Tuning voltage range (Figs. 8,9 and 10) 
Current drawn from 28.V tuning voltage supply 


BF200 

BF 183 

BF 494 

4 x BB109G 

BB106 

2 x BA182; 1x BA243; 2 x BA244 | 
BF 180 

BF181 

4 x BB105B 

BAW 62 


+5 to +55 °C 
—25 to +85 °C 


‘max. 90% 


+12 V+10%, -15% 


14 to 21 mA 
36 to 43 mA 
33,5 to 40 mA 


depending 
on a.g.c. 
voltage 


2,4V 
typs-53,0-¥ 
2,4 V 
typ.-4;9 V 
2,4V 


typ. 5,0V 


max. 0,8 mA 
max. 0,6 mA 
max. 0,7 mA 


+0 ;9 10428 V 
max. 36 HA 


Note: The source impedance of the tuning voltage offered to terminal 2, must be max. 


30 kQ2 at tuning voltages below 2 V. 


Switching voltage 
low v.h.f. band 
highv.h.f. band 
u.h.f. band 


open circuit 


+12 ¥ 
la Vy 


Note: In the low v.h.f. band position, the tuner produces a negative voltage (1 to 5 V) at 
terminal 3; this terminal must not be loaded with an external resistance below 20 MQ. 





| a 
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(MHz) 


120) 


Rie 


low v.h-f. 





(MHz) 


250 


high vhf. 


2213265 








| | | | | | channel 
hal 
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picture carrier frequency 
picture carrier frequency 
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tuning voltage (V) 


tuning voltage (V) 


Fig. 8. Fig. 9, 
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Fig. 10. 
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Frequency ranges | 

low v.h.f. band . channel 0 (picture carrier 46,25 MHz) 
to channel 4 (picture carrier 95,25 MHz). 
Margin at the extreme channels: min. 
1,5 MHz. 

high v.h.f. band channel 5 (picture carrier 102,25 MHz) 

_ to channel 11 (picture carrier 216,25 MHz). 

Margin at the extreme channels: min. 
2 MHz. 

u.h.f. band channel 28 (picture carrier 527,25 MHz) 
to channel 63 (picture carrier 807,25 MHz). 
Margin at the extreme channels: min. 


3 MHz. 
Intermediate frequencies ; 
picture 36,875 MHz | 
sound 31,375 MHz | 


The oscillator frequency is higher than the 





input-signal frequency. — 
Input impedance a 
asymmetrical 75 &2 ~ 
symmetrical 300 92 (see ACCESSORIES) 
V.S.W.R. (between picture carrier Vi66W.. at nom, || Maks Vesew.r. 
and sound carrier) gain during gain control 
| min. ly max. 2) min, | max. 2) 
low v.h.f. band max. 3 max. 5 |} max, 4 Mak yo 
highv.h.f. band, channels 5A to 11 max. 4 max. 5 | max. 4,5 max. 5,5 
channel 5 max. 4 max. 6 | max. 4,5 max. 6 
u.h.f. band max. 4 max. 95 
A.G.C. range 
low v.h.f. band min, 40 dB 
highv.h.f. band min. 40 dB 
u.h.f. band min. 30 dB 


1) Best value of V.S.W.R. between picture carrier and sound carrier. 
2) Worst value of V.S.W.R, between picture carrier and sound carrier. 
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R.F. curves at nominal gain 
bandwidth, low v.h.f. band 
highv.h.f. band 
u.h.f. band 
tilt, low v.h.f. band 


ELC2060 V.H.F. /U.H.F. TELEVISION TUNER 
with diode tuning 


highv.h.f. band, channels 5 and 5A 
channels 6 to ll 


u.h.f. band 


Power gain (see also MEASURING METHODS) 


v.h.f. bands, except channel 5 
channel 5 
channel 0 
channel 4 
channel 5 
channel 8 

u.h.f. band - 

channel 28 

channel 63 


Noise figure 
low v.h.f. band 
channel 0 
channel 4 
highv.h.f. band 
channel 5 


channel 5A 
channels 6 to ll 


Uy Aut. band 
channel 28 
channel 63 


Lows. Rejection 
v.h.f. bands, channel 0 
channels 1 and 2 
channels 3 to 1l 
u.h.f. band 


Image rejection 
low v.h.f. band 
highv.h.f. band 
u.h.f. band 


3122 12856991 


9 to 13 MHz 


typ. 

typ. 9to 14 MHz 

typ. 13 to 18 MHz 

max. SOB: 7 
max,-33 0°dB 
max. 3 dB 
max, 3 dB* 
min. 25 dB 
min. 21 dB 
typ. 31dB 
typ. 29 dB: 
typ. 24 dB 
typ. 29 dB 
min. 25 dB 
typ. 30 dB 
typ. 32 dB 
max 9 dB 
typ. 7 dB 
typ. 7 dB 
max. 11dB 
typ 9 dB 
max: 8.9 dB 
type. 105:9°0B 
max 8 dB 
typ. 5 dB 
max. 12 dB 
typos. 8,0°dB 
typ. 9,9 dB 
min. 40dB 
min. 50 dB 
min. 60 dB 
min. 60 dB 
min. 50 dB 
min. 60 dB 
40 dB 
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Signal handling (see also Figs. 12 and 13) 
Minimum input signal (e.m.f.) producing 
cross-modulation (1%) at nominal 
gain, in channel 

(wanted signal: picture carrier frequency, 
interfering signal: sound carrier 


frequency), low v.h.f. band typ. 4 mV 
highv.h.f. band typ. 4 mV 1) 
it. st. “band typ. Sto 10 mV 


in band 

(wanted signal: picture carrier frequency 
of channel N, 

interfering signal: picture carrier of 
channel N-2 (v.h.f.), N-5 (u.h.f.)) 


low v.h.f. band type 15to-60 mv. 
highv.h.f. band typ. 10 to 50 mV | 1 
u.h.f, band typ. 15 to 50 mV 
Minimum input signal (e.m.f.) producing 
overloading, at nominal gain typ. 10 mV 2 
at maximum a.¢g.c. typ. >200 mV ) 


Minimum input signal (e. m.f.) at nominal 
gain producing a shift of the oscillator 


frequency of 10 kHz, low v.h.f. band typ. 25amnVve 
high v.h.f. band typ. 25 mV ; 3) 
ush, tf: band typ. 10 to 20 mV 


Tuning range of the i.f. output circuit (see 
also MEASURING METHODS) max: 61,510 Mins. 37,5o:MHZ 


Detuning of the i.f. output circuit as a result of 
band switching and tuning with respect of channel 8 max. 400 kHz 


Shift of oscillator frequency 
at a change of the supply voltage of 10% 


v.h.f. bands, channels 0 to 4 max. 500 kHz 
channels 5 to 11 max. 300 kHz 

u.h.f. band max. 600 kHz : 
at a gain reduction of 30 dB max: 100:kKHZ 


1) This e.m.f. (open voltage) is referred to an impedance of 75 Q. 
1% cross-modulation means that 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


2) This e.m.f. (open voltage) is referred to an impedance of 75 Q. 
Criterion of overloading: 30% compression of the synchronization pulses of a standard 
television signal or a noticeable deterioration of the picture quality. 


3) This e.m.f. (open voltage) is referred to an impedance of 75 &. 
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Drift of oscillator frequency 
during warm-up time (measured between 5 s 
and 15 min after switching on) 
v.h.f. bands | max. 200 kHz 
u.h.f. band | Mmax.. -2o0’kKHzZ 


at a change of the ambient temperature 

fron 25-10 50°°C 
v.h.f. bands max, 9500 kHz 
u.h.f, band max. 1000 kHz 


Oscillator radiation 


The tuner is in conformity with the radiation requirements of the Australian Standard 

AS 1053-1973 and of C.1.8.P.R. Recommendation No, 24/3, provided the following 

conditions are fulfilled: . 

- A low-pass filter (Fig. 11) with a cut-off frequency of about 300 MHz fad to be 
inserted between the v.h.f. aerial terminal of the tuner and the aerial terminal of 
the receiver. Television receivers with a common v.h.f. /u.h.f. connector in 
combination with a low-pass /high-pass splitter 1) may not need this additional filter. 


50 nH 50 nH 


- 10 pF 
il 7Z70627 
Fig. di. 


-~ No connections must be made to the terminals 7,9 and ll. 


- Earthing of the tuner and connections to the i.f. amplifier have to be made. in such a 
way, that additional radiation is prevented. 


Microphonics 
If the tuner is installed in a professional manner, there will be no microphonics. 


1) E.g. coaxial aerial input assembly 3122 127 10450. 
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Fig. 13, Cross-modulation, in band; the interfering channels are given between brackets. 
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APPLICATION INFORMATION 
Connection of the tuner 


For connection of the tuner the terminal location, Fig.2, should be consulted. 

if the tuner is used in receivers the chassis of which is connected to the mains, isolating 
capacitors according to the safety rules have to be inserted in the aerial leads. 

Five ways of connecting, depending on the number of switches available, are given below. 


tuner 
terminais 








tuning if. 1273767 
voltage voltage voltage 
(+0,5 to +28V) (+2,4 to + 7,5V) (+12V + 10%) 


Fig. 14. Connection diagram with three switches. 


tuner 
terminals 


72737698 





tuning a.g.c supply if. 


voltage | voltage voltage 
(+ 0,5 to +28V) (+2,4 to +75V) (+12v"2V ) 


Fig. 15. Connection diagram with two switches. 
All diodes : BAX13, BA217 or comparable silicon diodes. 
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tiger 2 3 4 5 6 7 8 9 0 WM 12 «613 
terminals ¥ O 
y 
7273770 
tuning | supply if: — 
voltage voltage voltage cee 
(+ 0,5 to + 28V) (+1,7 to+7V) = (+12V+10%) —_ 


Fig. 16. Connection diagram with two switches. 
All diodes : BAX13, BA217 or comparable silicon diodes. 


The values of Rj, Ro and R3 depend on a.g.c. circuit. 





2 12 13 
tuner 
terminals Y y y 
| | 7 Aa) | CH | : | 7273769 
‘ca 
tuning ! a a.g.c. supply | LF. 
voltage voltage voltage 
(+05 to+28V) = (+3,2 to + BV) (Havtay 
—0,5V 


Fig, 17, Connection diagram with one switch. 
All diodes : BAX13, BA217 or comparable silicon diodes. 
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12 13 
tuner 
terminals Y Y 
a] 7273774 
cesar 
REGS ( 
tuning a.g.c. supply if. 
voltage voltage voltage 
(+ 0,5 to + 28V) (+1,7 to +7V) +2V 


(+12V -0,5v! 


Fig. 18. Connection diagram with one switch. 
All diodes : BAX13, BA217 or comparable silicon diodes. 
The values of Ry, Ro and Rg depend on a.g.c. circuit. 


Alignment of the i. f. circuit 


The tuner is provided with an i.f. injection point at the collector of the mixer for aligning 
the i.f. circuit together with the i.f. amplifier of the television receiver (for the position 
of the i.f. injection point see Fig. 2). . 

The alignment should be done with the high v.h.f. band tuned. The tuning voltage should 
be 15 to20'¥:. 


If this injection method cannot be employed in the television receiver (e.g. because the 
injection point is not accessible or there is not enough i.f. signal available), the i.f. 
signal can be fed to test point 3 (terminal 11) via a capacitor of 0,82 to I pF. The tuner 
must be switched to the u.h.f. position; the tuning voltage should be approx. 10 V. This 
injection method requires approx, 14 GB less signal thanthe first method. No permanent 
connection must be made to test point 3, otherwise the tuner may exceed the oscillator 
radiation limits. 
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MEASURING METHODS 


Power gain 


The i.f. output of the tuner should be terminated with the dummy circuit given below. 
The terminals 7,9 and 11 should be not connected. 






La 
(20 turns) 


i.f. output 


of tuner 
detector probe 


(Z=500 or 750) 
(2,5 turn) 





44 
t core from 7273762 


this side 
Fig. 19. 


The dummy circuit should be aligned as follows. 

Switch the tuner to the high v.h.f. band; the tuning voltage should be 15 to 20 V. 
Feed an i.f. sweep signal (500 to 1000 mV) to the i. f. injection point. 

Adjust the trimmer (Fig. 19), tunable coil (L,/Lp), i.f. output coil of the tuner L519 
(Fig. 1) and the coupling between Lg and Lp to get the resonant curve as given below. 





36,875MHz 





7273761 


Fig. 20. 


Then display the r.f. + i.f. curve of the tuner at 190 MHz (picture carrier frequency) and 

make small corrections in the alignment of the i.f. coils (La/Lpand L519), if necessary, 

to get the markers 36, 875 MHz and 31,375 MHz symmetrically on the slopes of the curve, 
and the peaks at equal amplitude. 


Because the output impedance of the dummy circuit is 50 to 75 Q, the power gain can be 
measured in the conventional manner by inserting tuner and dummy circuit between a 

75 (2 source and a 75 2 detector (or between a 50 © source and matching pad 50/75 Q and 
a 50 02 detector). 





if. output detector probe 
Tuning range of i.f. output circuit of tuner rn (Z=50N or 7520) 
The i.f. output of the tuner should be 100 pF 
terminated with the circuit given in il 
Fig.21, The terminals 7,9 and 11 4 7273789 
should not be connected. 
Fig.21. 
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ACCESSORIES 


Aerial input transformer ELC1094, v.h.f., catalogue number: 2422 542 10941; 
aerial input transformer ELC2092, u.h.f., catalogue number ; 2422 542 12921; 
coaxial aerial input assembly, catalogue number: 3122 127 10450. 


a 
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‘QUICK REFERENCE DATA 
System | C,Gyvl.Ry systent| 
Channels (South African channel 
distribution) 4 to 13 (v.h.f. band) 


21 to 69 (u.h.f. band) 


Intermediate frequencies 


picture 38,9 MHz 
sound 32,9 MHz 
APPLICATION 


Designed to cover the South African v.h.f. and u.h.f. channels of C.C.1I.R. system ik 
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DESCRIPTION 


The ELC2070 is a combined v.h.f. /u.h.f. tuner with electronic tuning and band switching. 
covering the South African v.h.f. band (frequency range 174 to 254 MHz) and the u.h.f. 
band (frequency range 470 to 860 MHz). 


Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all com-- 
ponents, in a metal housing made of a rectangular frame and front and rear cover (see 
Fig.2). The two aerial connections (v.h.f. and u.h.f.) are on the two frame sides, all 
other connections (supply voltages, a.g.c. voltage and tuning voltage) are made via feed-~- 
through capacitors in the under side. The mounting method is shown in Figs. 3 and 4. 


Electrically, the tuner consists of v.h.f. andu.h.f. parts. The v:h.f. aerial signal is 
fed via ani.f. trap, combined with a high-pass filter, to a tuned input circuit, which is 
connected to the emitter of the input transistor BF200. The collector load of this transis- 
tor is formed by a double tuned circuit, transferring the signal to the base of the mixer 
transistor BF182. The oscillator is equipped with a transistor BF494, The four r.f. 
circuits are tuned by four capacitance diodes BB106. 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at 
the low end of which the i.f. signal is capacitively coupled out of the tuner. 

An i.f. injection point is provided at the collector of the mixer, for aligning this circuit 
together with the i.f. amplifier of the television receiver. 


The u.h.f. part of the tuner consists of a tuned input circuit, connected to the emitter of 
the amplifier transistor BF 180. The inter-stage network between this transistor and the 
self-oscillating mixer stage is formed by a double tuned circuit. A transistor BF 181 acts 
as a self-oscillating mixer. The four tuned u.h.f. circuits are tuned by four capacitance 
diodes BB105B. 3 | 

The output of the self-oscillating mixer is fed to a double tuned i.f. circuit which is 
connected to the emitter of the v.h.f. mixer transistor BF 182, now operating as an i.f. 
amplifier in grounded-base configuration, Band switching between v.h.f. and u.h. f, is: 
achieved by a diode BA243. 

The tuner requires transistor supply voltages of +12 V, a.g.c. yoltaweey variable from 
+2,4°V (normal operating point) to about +7,5 V (maximum a.g.c.), and a tuning voltage, 
variable from +0,5 V to+28 V. 


The aerial inputs of the tuner are asymmetrical. For use in symmetrical aerial systems, 
aerial transformers (baluns) are available (see ACCESSORIES). 
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MECHANICAL DATA | Dimensions in mm 
111,34 


















aerial 
u.h.f. 






4 36,5 


bes | 
; aerial {~~ 
v.hF 
__- if injection 


Y hy point 

















| 
4 ;1 2 E 12,13 | 


| 22.86 (9e)| 


7273783 





le 10414 (41e) —__——__+ | 
+ 26 —> 








i * 104,94 
| 





e = 2,54 mm (0, 1 in) 





Fig. 2 


Terminal 1 =a.g.c. voltage, v.h.f., +2,4 to+7,5 V- 

2 = tuning voltage, +0,5 to+28 V 

4=r.f. supply voltage, v.h.f., +12 V (approx. 3 to 10 mA) 

5 = oscillator supply voltage, v.h.f., +12 V (approx. 6 mA) 

6 = mixer supply voltage, v.h.f., +12 V (approx. 5 mA) 

7 = test point 1, v.h.f. 

8 =i.f. output 

9 = test point 2 (alignment short) 
10 = oscillator supply voltage, u.h.f., +12 V (approx. 4, 1 mA) 
11 = test point 3, u.h.f. 
12 = r.f. supply voltage, u.h.f., +12 V (approx. 2,5 to 9,5 mA) 
13 =a.g.c. voltage, u.h.f., +2,4 to+7,5 V | 

E =earth | 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the pier- 
cing diagram shown in Fig. 3. (The tuner may also be mounted by means of a snap-in 
mount or a bracket. Information will be supplied upon request. ) 

The tuner may be mounted anywhere in the receiver and there are no restrictions on 
orientation. 


104,14 (41e), ———____—_——_» 

#4 <13°94 8 << 438 (17e) —z | 

tet 
: a 






no connection 





: to point: | 22.86 
(Se) 
1 Y 1046 
T = on 7 yt if 2 Deoe | 5,08(2e) (ve) | 
762: 15,24 4 : 











(6e) aa ae LL. 62 (3e) 


(10x) 729737797 


Fis. 3. Piercing diagram viewed from solder side of board; e = 2,54 mm (0,1 in). 
No connection must be made to the points 7,9 and 11, otherwise the oscillator 
radiation may increase. 


screening folded 
back over outer cover 


self tapping screw 


7260738 





7260736.1 





7260737.2 


3,5 max 
make sure that screw 
does not protrude deeper 


Fig.4. Recommended fixing method of the aerial cables. Use a self-tapping screw. 
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ELECTRICAL DATA 





3122 128 54200 





Unless otherwise specified all electrical values apply at an ambient temperature of 
25+ 5 °C and a supply voltage of 12 + 0,3 V. 


Semiconductors 

v.h.f. band, r.f. amplifier 
mixer: 
oscillator 
tuning diodes 
switching diode 

u.h.f. band, r.f. amplifier 
mixer /oscillator 
tuning diodes 
drift compensating diode 


Ambient temperature range 
operating 
storage 


Supply voltage 
Current drawn from +12 V supply 
v.h.f. band 
u.h.f. band 


A.G.C. voltage (Figs.5 and 6) 

v.h.f. band, at nominal gain 
at 40 dB gain reduction 

u.h.f. band, at nominal gain 
at 30 dB gain reduction 


A.G.C. current 
v.h.f. band, at 40 dB gain reduction 
u.h.f. band, at 30 dB gain reduction 


Tuning voltage range (Fig. 7 and 8) 
Current drawn from 28 V tuning 
voltage supply 


Frequency ranges 
v.h.f. band 


u.h.f, band 


BF 200 

BF 182 

BF 494 

4.x BB106 
BA243 

BF 180 

BF181 

4 x BB105B 
BAW 62 

+5 to +55 °C 
—25 to +85 °C 
+12 V 

14 to 21 mA 
11,5 to 18 mA 
2,4 V 

typ. 4,5 V 
2,4V 
typ:.0,0 ¥ 
max. 0,6 mA 
max. 0,7 mA 
+0,5 to+28 V 
max. 36 yA 


depending on 
a.g.c. voltage 


South African channel 4 (picture carrier 
175,25 MHz) to channel 13 (picture carrier 


247,43 MHz). 


Margin at the extreme channels: min. 2 MHz. 
channel 21 (picture carrier 471,25 MHz) 

to channel 69 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min, 3MHz. 
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Intermediate frequencies 


picture 38,9 MHz 
sound 32,9 MHz 
Input. impedance 
asymmetrical | 75 G2 
symmetrical 300 $2 (see ACCESSORIES) 
V.S.W.R. (between picture carrier v.sS.W.r. at nom. | max. v.S.W.f. 
and sound carrier) gain during gain control 


min, 1 max. 2) 





v.h.f. band, channels 4 to 9 max. 3,5 max. 5 | max. 4 max. 5 
channels 10 to 13 max. 3,5 max. 6 | max. 4 max. 6 
u.h.f. band : max. 4 max. 5 
A.G.C. range 
v.h.f. band - min. 40 dB 
7 u.h.f. band min. 30 dB 
— R.F. curves 
— bandwidth, v.h.f. band typ. 8to 15 MHz 
— u.h.f. band typ. 15 to 25 MHz 
tilt, v.h.f. band max. 3 dB 
u.h.f. band, channels 21 to 60 max. 3 dB 
channels 61 to 69 max. 4dB 
Power gain (see also MEASURING 
METHOD OF POWER GAIN) 
v.h.f. band min. 24 dB 
channel 4 typ. 28dB 
channel 13 typ. 27 dB 
u.h.f. band . min. 25 dB 
channel 21 typ. 32 dB 
channel 31 typ. 29 dB 
channel 69 typ. 33 dB 
Noise figure 
v.h.f, band max. 9 dB- 
channel 9 typ. 6,5 dB 
u.h.f. band max. 12 dB 
channel 21 typ. 8,0 dB 
channel 51 | typ. 9,0 dB 
channel 69 © | typ. 10,5 dB 


1) Best value of V.S.W.R. between picture carrier and sound carrier. 
2) Worst value of V.S.W.R. between picture carrier and sound carrier. 


62 | | May 1976 


3122 128 54200 V.H.E. /U.H. F. TELEVISION TUNER ~ ELC2070 


with diode tuning 








l..F. rejection 


v.h.f. band min. 60 dB 

u.h.f. band min. 60 dB 
Image rejection 

v.h.f. band min. 60 dB 

u.h.f. band min. 40 dB 


Signal handling (see also Figs. 10 and 11) 
Minimum input signal (e. m.f.) producing 
cross-modulation (1%) at nominal 
gain, in channel . 

(wanted signal: picture carrier frequency, 


interfering signal: sound carrier 

frequency), v.h.f. band typ. 4 mV 1) 
u.h.f. band typ. 5 to 10 mV 

in band 


(wanted signal: signal carrier frequency 
of channel N, 
interfering signal: picture carrier of 
channel N-2 (v.h.f.), N-5 (u.h.f.) 


v.h.f. band typ. 10 to 50 mV 1) 
| uy... band | typ. 15 to 50 mV 
Minimum input signal (e.m.f.) producing 
overloading, at nominal gain typ. 10 mV 2) 
at maximum a.g.c. typ. >200 mV 
Minimum input signal (e.m.f.) at nominal 
gain producing a shift of the oscillator 
frequency of 10 kHz, v.h.f. band typ. 220 Un 3) 
, u.h.f. band typ. 10 to 20 mV 


Detuning of the i.f. output circuit as a result of 
band switching and tuning with respect of channel 7 max. 400 kHz 


1) This e.m.f. (open voltage) is referred to an impedance of 75 2, 
1% cross-modulation means that 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


2) This e.m.f. (open voltage) is referred to an impedance of 75 Q. 
Criterion of overloading : 30% compression of the synchronization pulses of a standard 
_ television signal or a noticeable deterioration of the picture quality. 


3) This e.m.f. (open voltage) is referred to an impedance of 75 &2. 
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Shift of oscillator frequency 
at a change of the supply voltage of 10% 
v.h.f. band max. 300 kHz 
u.h.f, band -_ max. 600 kHz 


during warm-up time (measured between 5 s 
and 15 min after switching on) 


v.h.f. band max. 100 kHz 
u.h.f. band max. 250 kHz 
at a gain reduction of 30 dB | max. 100 kHz 


Drift of oscillator frequency 
at a change of the ambient temperature 
from 25 to 40 °C 
v.h.f. band | max. 400 kHz 
u.h.f. band max. 500 kHz 


Oscillator radiation | . 
The tuner is in conformity with the radiation requirements of C.I.S.P.R. Recommen- 
dation No. 24/3, provided the following conditions are fulfilled: 


- A low-pass filter (Fig. 9) with a cut-off frequency of about 300 MHz has to be inserted 
between the v.h.f. aerial terminal of the tuner and the aerial terminal ofthe receiver. 
Television receivers with a common v.h.f. /fu.h.f. connector in combination with a 
low-pass /high-pass splitter 1) may not need this additional filter. 


50 nH 50 nH 
10 pF 
il 7270627 
Fig. 9 


- No connections must be made to the terminals 7,9 and 11. 


- Earthing of the tuner and connections to the i.f. amplifier have to be made in such a 
way, that additional radiation is prevented. 


Microphonics 
If the tuner is installed in a professional manner, there will be no microphonics. 


1) E.g. coaxial aerial input assembly 3122 127 10450. 
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Fig. 10. Cross-modulation, in channel, 
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APPLICATION INFORMATION 


Connection of the tuner 


For connection of the tuner the terminal location, Fig.2, should be consulted. 

If the tuner is used in receivers the chassis of which is connected to the mains, isolating 
capacitors according to the safety rules have to be inserted in the aerial leads. 

Three ways of connecting, depending on the number of switches available, are given below. 


) 10 1 12 13 


° 9 


tuner 1 2 4 5 6 


7 
terminals . 






v.nt. 


tuning ‘4 a.g.c. supply if. 1273780 
voltage voltage voltage 
(+05 to +28V) (+2,4 to +7,5V) (+12V410%) 


Fig. 12. Connection diagram with two switches. 


1 Z 4 5 





6 7 8 9 10 1 12 13 
eae O O O O O oO O oO O oO O O 
CL 
tuning Q a.g.c. “| supply if. 7273778 
voltage voltage voltage 
(+05 to +28V) (+3,2 to +8V) (+12V+10%) 


Fig. 13. Connection diagram with one switch. 
All diodes : BAX13, BA217 or comparable silicon diodes. 


66 | | May 1976 


3122 128 54200 V.H.F. /U.H.F. TELEVISION TUNER ELC2070 
with diode tuning 








— 
tuning a.g.c. supply if. 7273779 — 
voltage voltage voltage ae 

(+05 to +28V) (+1,7 to +7V) (+12V410 %) — 


Fig. 14. Connection diagram with one switch. 
All diodes : BAX13, BA217 or comparable silicon diodes. 
The values of Ry, Ro and R3 depend ona.g.c. circuit. 


Alignment of the i.f. circuit 


The tuner is provided with an i.f. injection point at the collector of the mixer for aligning 
the i.f. circuit together with the i.f. amplifier of the television receiver (for the position 
of the i.f. injection point see Fig. 2). 

The aligning should be done with the v.h.f. band tuned. The tuning voltage should be 

Id ‘to. 20°V., 


If this injection method cannot be employed in the television receiver (e.g. because the 
injection point is not accessible or there is not enough i.f. signal available), the i.f. 
signal can be fed to test point 3 (terminal 11) via a capacitor of 0,82 to 1 pF. The tuner 
must be switched to the u.h.f. position; the tuning voltage should be approx. 10 V. 

This injection method requires approx. 14 dB less signal than the first method. 

No permanent connection must be made to test point 3, otherwise the tuner may exceed 
the oscillator radiation limits. 


Pe ype SS SSS SS rs i SS 
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MEASURING METHOD OF POWER GAIN 


The i.f. output of the tuner should be terminated with the circuit given below. 
The terminals 7,9 and 11 should be not connected. 








Le 
8,2pF (20 turns) 


if. output 18 
of tuner kf 


detector probe 
60 pF 


(Z=500 or 7520) 
(2,5 turn) 


‘f 
eae from N27 2062 


this side 


Fig. 15 


Switch the tuner to the v.h.f. band; the tuning voltage should be 15 to 20 V. 

Feed an i.f. sweep signal (500 to 1000 mV) to the i.f. injection point. 

Adjust the trimmer (Fig. 15), tunable coil (Lg/Lp), i.f. output coil of the tuner L519 
(Fig. 1) and the coupling between L, and Lp to get the resonant curve as given below. 





7213775 


Fig. 16 


Then displayther.f.+i.f. curve of the tuner at 190 MHz (picture carrier frequency) and 
make small corrections in the alignment of the i.f. coils (Lg/Lp andL519), if necessary, 
to get the markers 38,9 MHz and 32,9 MHz symmetrically on the slopes of the curve, 
and the peaks at equal amplitude. 


Because the output impedance of the dummy circuit is 50 to 75 2, the power gain can be 
measured in the conventional manner by inserting tuner and dummy circuit between a 

75 $2 source and a 75 2 detector (or between a 50 Q source and matching pad 50/75 Q and 
a 50 2 detector). 


ACCESSORIES 


Aerial input transformer ELC 1094, v.h.f., catalogue number: 2422 542 10941; 
aerial input transformer ELC2092, u.h.f., catalogue number: 2422 542 12921; 
coaxial aerial input assembly, catalogue number 3122 127 10450. 
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QUICK REFERENCE DATA 


systems C.C.I.R. systems M and N (R.T.M.A.) 


Channels A2 to AG (low v.h.f. band) 
A7 to A13 (high v.h.f. band) 
Intermediate frequencies 


picture 45,75 MHz 
sound 41,25 MHz 
APPLICATION 


Designed to cover the v.h.f. channels of C.C.1.R. systems M and N (R.T.M.A.). 
Thanks to its good signal-handling properties, the tuner is especially suited for strong signal areas. 
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DESCRIPTION 


The ELC3082 is a v.h.f. tuner with electronic tuning and band switching, covering the low v.h.f. band 
(frequency range 54 to 88 MHz) and the high v.h.f. band (frequency range 174 to 216 MHz). 


Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all components, in a 

metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The aerial connection 
is on one of the frame sides, all other connections (supply voltages, a.g.c. voltage, tuning and switching 
voltages) are made via terminals in the under side. 1ne mounting method is shown in 

Figs 3 and 4. 


Electrically, the tuner consists of v.h.f. and i.f. parts. The aerial signal is fed to the input filters, 
providing i.f. rejection and band selection. The filters are followed by a P-I-N diode attenuator, 
equipped with two diodes BA379. The output of the attenuator is connected to the emitter of the input 
transistor BF480, operating as r.f. amplifier in grounded base configuration. The same transistor also 
delivers the current drive for the P-I-N diode attenuator, controlled by an a.g.c. voltage fed to the 
transistor base. The combination of the diode attenuator with this high current transistor (If at 

normal gain about 10 mA) has excellent signal-handling properties within the whole a.g.c. range. 


The collector load of the input transistor is formed by a double tuned circuit, transferring the signal 

to the emitter of the mixer transistor BF 324. Good signal-handling properties of this stage are 

achieved by high osillator injection. The oscillator is equipped with a transistor BF324. In the low v.h.f. 
position, self-detection of the oscillator signal is used to back-bias the five switching diodes BA482/483/484, 
required for band switching between low and high v.h.f. channels. Three capacitance diodes BB809. 
provide tuning of the r.f. circuits. The collector of the mixer transistor is connected to a single tuned 
i.f. resonant circuit (about 20 MHz bandwidth), the output of which is fed to the i.f. output stage, 
equipped with another transistor BF324 in grounded base configuration. This stage has also been 
designed especially for good signal-handling properties. The collector load of the i.f. output transistor 
is formed by a single tuned i.f. circuit, at the low end of which the i.f. signal is capacitively coupled 
out of the tuner. 

The tuner can be used in combination with a u.h.f. tuner. In this case the u.h.f. i.f. signal is fed to the 
emitter of the i.f. output transistor, which acts as i.f. amplifier for u.h.f. as well as for v.h.f. 

The u.h.f. i.f. input terminal can be used as an i.f. injection point for aligning the i.f. output circuit 
together with the i.f. amplifier of the television receiver. For the same purpose a separate i.f. injection 
point has been provided at the collector of the mixer. 

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12 V, a.g.c. voltages, 
variable from +5 V (normal operating point) to about +2,5 V (maximum a.g.c.) and a tuning voltage, 
variable from +0,5 V to +28 V. 

The aerial input of the tuner. is asymmetrical. For use in symmetrical aerial systems, aerial transformers 
(baluns) are available (see ACCESSORY). 
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MECHANICAL DATA Dimensions in mm 





“28,6 max 
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Terminal 1 = u.h.f. t.f. input 
2 =a,g.c. voltage, +5 to +2,5 V 
3 = switching voltage, +12 V 
4 =common supply voltage, +12 V 
5 = v.h.f. supply voltage, +12 V 
6 = tuning voltage, +0,5 to +28 V 
7 = i.f. output 
E = earth 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a bracket. Information will be supplied 
upon request.) 

The tuner may be mounted anywhere in the receiver and there are no restrictions on orientation. 





91,44 (36e) 


* 
1 Pia | 22,86 





(ge) 


a Bs oe ttq 


76030 lal ely toe) (6e) odes 62 (3e) 


(3x) 7273791 (3x) 


Fig. 3 Piercing diagram viewed from solder side of board: e = 2,54 mm (0,1 in). 


screening folded 
4 max back over outer cover 
make sure that screw _ 
does not protrude deeper 





ee ie 7260738 
7Z60736.1 4 +4 


0 





7260737.2 


Fig. 4 Recommended fixing method of the aerial cable. Use a self-tapping screw. 





November 1980 73 





ELC3082 3122 127 19680 





ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 °C anda 
supply voltage of 12+ 0,3 V. 


Semiconductors 


P-|-N attenuator 2 x BA379 
r.f. amplifier BF480 
mixer BF324 
oscillator : BF324 
tuning diodes 3 x BB809 
switching diodes 5 x BA482/483/484 
i.f. amplifier BF324 
Ambient temperature range 
Operating +5 to +55 °C 
storage —25 to +85 °C 
Supply voltage +12 V + 10% 
Current drawn from +12 V supply at nominal gain 
low band 46,5 mA + 10% 
high band 63,5 mA + 10% 


Notes — At 40 dB gain reduction the currents decrease about 5 mA. 

— The supply voltage at terminal 4 should be carefully filtered to avoid hum modulation in 
one of the P-I-N diodes when the attenuator is biased to higher attenuation ratios. Under 
most unfavourable conditions a ripple voltage of 3 mV (p-p) may produce a disturbance 
which is just visible. 


A.G.C. voltage (Figs 5 and 6) 


low band, at nominal gain +5+0,2V * 
at 40 dB gain reduction +3,3 V (typical) 
high band, at nominal gain | +5+0,2V* 
at 40 dB gain reduction —+3,3 V (typical) 
A.G.C. current . 
at nominal gain. max. 1mA 
with a.g.c. max. 1mA 
Tuning voltage range (Figs 7 and 8) +0,5 to +28 V 
Current drawn from 28 V tuning voltage supply max. 0,5 pA 


Note — The source impedance of the tuning voltage, offered to terminal 6, must be max. 100 kQ at 
tuning voltages below 5 V. 


Switching voltage 
low band open circuit 
high band +12 V + 10% 


Note — In the low band position the tuner produces a negative voltage (1 to 5 V) at terminal 3: this 
terminal must not be loaded with an external resistance below 50 MQ. 


* This value may be increased to 5,5 V if acertain deterioration of signal handling is accepted. At 
voltages above 5,5 V the cross-modulation in band may deteriorate rapidly. 
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Frequency ranges 
low band 


high band 


Intermediate frequencies . 
picture 
sound 

Input impedance 


asymmetrical 
‘symmetrical * 


V.S.W.R. (between picture carrier 
and sound carrier) 





channel A2 (picture carrier 55,25 MHz) 

to channel A6 (picture carrier 83,25 MHz). 
Margin at the extreme channels: min. 2 MHz. 
channel A7 (picture carrier 175,25 MHz) 

to channel A13 (picture carrier 211,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 


45,75 MHz 


41,25 MHz 


76 Q 
300 2 (see ACCESSORY) 


max. v.s.w.r. during 
gain control 


v.S.w.r. at nom. gain 





low band max. 3,5 max. 3,5 
high band max. 4 max. 4 
— A.G.C. range 
—s low band min. 40 dB (typ. 54 dB) 
— high band min. 40 dB (typ. 50 dB) 
R.F. curves 
bandwidth, low band typ. 7 to 10 MHz 
high band typ. 8 to 10 MHz 
tilt, low band max. 3 dB 
high band max. 3dB 
Power gain (see also MEASURING METHOD OF POWER GAIN) 
low band . min. 24 dB 
channel A2 typ. 27 dB 
channel A6 typ. 29 dB 
high band min. 25 dB 
channel A7 typ. 28 dB 
channel A13 typ. 31 dB 
Noise figure 
low band max. 9,5 dB (typ. 7 dB) 
high band max. 9,5 dB (typ. 7,5 dB) 
|.F. rejection 
low band, channel A2 min. 54 dB 
channel A3 min. 57 dB 
channels A4 to A6 min. 60 dB 
high band min. 60 dB 


* With aerial input transformer ELC1094. 
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Image rejection 
low band min. 56 dB 
high band min. 50 dB 


Signal handling 
Minimum input signal (e.m.f.) producing 
cross-modulation (1%) 





in channel max. gain with a.g.c. 
wanted signal: picture carrier frequency, 

interfering signal: sound carrier frequency typ. 20mV typ. > 500 mV 
in band 


wanted signal: picture carrier frequency 
of channel N. . 
interfering signal: picture carrier of 


channel N + 2 typ. 100 mV typ. > 500 mV 
interfering signal: picture carrier of 
channel >N+3 . typ. 250 mV typ. > 500 mV 
Minimum input signal (e.m.f.) producing overloading, : 
at nominal gain typ. 50mvV | 24 
at maximum a.g.c. typ. > 500 mV 


Minimum input signal (e.m.f.) at nominal gain prod- 
ucing a shift of the oscillator frequency of 10 kHz, 


low band typ. 50mV | A 
high band typ. 30mV 

Detuning of the i.f. output circuit as a result of 

band switching and tuning max. 150 kHz 


Shift of oscillator frequency at a change of the 
supply voltage of 5% 
low band | max. 300 kHz 
high band max. 300 kHz 
during warm-up time (measured between 5 s 
and 15 min after switching on) 
low band max. 150 kHz 
high band max. 150 kHz 


* This e.m.f. (open voltage) is referred to an impedance of 75 Q. 
1% cross-modulation means that 1% of the modulation depth of the interfering signal is transferred 
to the wanted signal. 
** This e.m.f. (open voltage) is referred to an impedance of 75 2. 
Criterion of overloading: 30% compression of the synchronization pulses of a standard television 
signal or a noticeable deterioration of the picture quality. 
A This e.m.f. (open voltage) is referred to an impedance of 75 Q. 
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Drift of oscillator frequency 
at a change of the ambient temperature from 25 to 50 °C 


25 to 50 °C 
low band max. 500 kHz 
high band max. 500 kHz 


Oscillator radiation 
. The tuner is in conformity with the radiation requirements of C.1.S.P.R. Recommendation No. 24/2 


and the corresponding F.C.C. rules , provided the tuner is installed in a professional manner. 


Microphonics 
If the tuner is installed in a professional manner, there will be no microphonics. 


—e Surge protection 


‘Protection against voltages max. 5kV 
Note: Three discharges of a 470 pF capacitor into the aerial terminal. 
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ALIGNMENT OF THE I.F. CIRCUIT 


For i.f. injection the u.h.f. i.f. input (terminal! 1) or the i.f. injection point at the collector of the mixer 
transistor (at the top of the tuner, Fig. 2) can be used. 
The aligning can be done with any channel tuned. A probe as shown in Fig. 9 should be used. 










LF. 
GENERATOR | 


_u.h.f. input terminal 
~ or if. injection point 






56.0. 
9273784 


Fig. 9. 


The signal attenuation between the i.f. generator and the i.f. output of the tuner is about 4 dB when 
injection is done via the injection point, and about 8,5 dB in the case of injection via the u.h.f. i.f. input. 


The i.f. output circuit is detuned about +300 kHz * or —150 KHz* when injection is done via the injection 
point or via the u.h.f. i.f. input respectively. 


MEASURING METHOD OF POWER GAIN 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10. 





43,5 MHz 
if. output 1509 detector probe 
of tuner * (Z=500 or 75) as 
68 pF , 
J 7273785.1 
7273786 
Fig. 10. | Fig. 11. 


The RC-circuit roughly matches the i.f. output impedance to 75 Q at the resonant frequency of the 
i.f. output circuit, which should be tuned to 43,5 MHz. The bandwidth should be approx. 4,5 MHz. 


Because the input and output impedances of the tuner are now 75 Q, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 Q source and a 75 22 
detector (or between a 50 2 source and matching pad 50/75 Q and a 50 Q detector). 


ACCESSORY | 
Aerial input transformer ELC1094, v.h.f., catalogue number: 2422 542 10941. 


* Reference: normal operation with r.f. signal via aerial input. 
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U.H.F. TELEVISION TUNER 


QUICK REFERENCE DATA 


System | | C.C.I.R. system M (R.T.M.A.) 


Channels A14 to A78 
Intermediate frequencies 
picture 45,75 MHz 
sound 41,25 MHz 
APPLICATION 


This tuner is designed to cover the u.h.f. channels A14 to A78 of C.C.1.R. system M (R.T.M.A.). 
In combination with a suitable v.h.f. tuner, e.g. ELC3082 it can be used in v.h.f./u.h.f. receivers. Small 
adaptations in the receiver may be necessary, depending on the receiver type. 
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DESCRIPTION 


_ The U323 is a u.h.f. tuner with electronic tuning, covering the u.h.f. band from.470 to 860 MHz. 


Mechanically, the tuner is built on a printed-wiring board, carrying all components, in a metal housing 
made of a rectangular frame and front and rear cover (see Fig. 2a). All connections (aerial, supply 
voltages, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the underside. 
The mounting method is shown in Fig. 3. 


Electrically, the tuner consists of an input circuit with a high-pass characteristic, followed by a P-I-N 
diode attenuator (1 diode BA379) and the input transistor BF480 in grounded-base configuration. This 
transistor operates at an emitter current of about 8 to 10 mA, featuring good noise figures and good 
signal handling properties. It also supplies the current drive for the P-I-N diode attenuator, controlled 
by an a.g.c. voltage fed to the transistor’s base. This combination has good signal handling properties 
throughout the a.g.c. range. The collector load of the input transistor is formed by a doubie tuned cir- 
cuit, transferring the signal to the mixer diode BA280 (or MBD102). The selectivity of this circuit at 
the image frequency has been improved by special means. The mixer diode is driven by an oscillator, 
equipped with a transistor BF480. 


The i.f. signal, originated in the mixer, is amplified by a transistor BF324 in grounded-base configura- 
tion. The combination of the Schottky-barrier diode BA280 (or MBD102) and the i.f. transistor BF324 
also features good noise figures and good signal handling proprties. Three capacitance diodes BB105B 
tune the double tuned circuit and the oscillator. 

The i.f. output circuit of the tuner is a single tuned one, at the low end of which the i.f. signal is coupled 
out of the tuner. A d.c. path to earth for the collector current of the i.f. transistor BF324 has to be 
provided outside the tuner, preferably by a choke of about 5 wH. Damping of the i.f. output circuit and 
matching of the i.f. output to the i.f. circuit of the receiver can be achieved by connecting a series 
resistance and a parallel capacitance outside the tuner. 


An i.f. injection point has been provided at the collector of the i.f. transistor, connected to terminal 7. 
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Dimensions in mm 


<4 


1,4 
oft 


pe! ig 
1 


7263708 


Fig. 2a Terminal 1 = aerial 


2=r.f. supply voltage, +12 V 

3 = a.g.c. voltage, +5,0 to+ 1,0 V 

4 = tuning voltage, + 1 to+28 V 

6 = oscillator/i.f. supply voltage, + 12 V 
7 = i.f. injection point 
10 = i.f. output 


Note: When the tuner is operated together with a v.h.f. tuner, only the supply voltage at terminal 6 
should be switched off during v.h.f. operation. 


Mass approx. 75g 
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| 4 Fig. 2b |.F. output coil. 
Torque for alignment: 2 to 15 mNm 


7275076 Press-through force: 210N 








U.H.F. television tuner 


Mounting 

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a socket. Information will be supplied 
upon request.) | 


It is recommended that the tuner be installed in the cool part of the receiver cabinet and not exposed 
to the vibrations of the loudspeaker. There are no restrictions on orientation. 


The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 
2 + 0,5 s). The resistance to soldering heat is according to [EC 68-2, test Tb (260 + 5 °C, 10 + 1s). 


1,6 (11x) 
ee ae 
ae ee ee eee ea so 11,34 
+6331 ' 
 jat-43,89 


+ 21,45 —» 
<— 29,01 ———» 
+—!_ _ 44,13 ——____» 
«—__—__—_—_§— 51,69 ——_______> 

| —_—_ —_—_$£$§__—_— 14,3 ]7—_—_—_—_—__———_——_> 
73 375 —______________»| 7273947 


Fig. 3 Piercing diagram viewed from solder side of board. 
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ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative 
humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 5,0 + 0,2 V. 


Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from 
the specified values can be expected. Under the extreme conditions of temperature and humidity as 
given below, the tuner will function normally, but some specified limits may be exceeded. 


General 


Semiconductors 
P-I-N diode 
r.f. amplifier 
‘mixer 
oscillator 
tuning diodes 
i.f. amplifier 


Ambient temperature range 
operating . 
storage 


Relative humidity 


Voltages and currents 
Supply voltage 


BA379 

BF480 

BA280 (or MBD102) 
BF480 

3 x BB105B 

BF324 


+5 to +55 °C 


—25 to + 85 OC 
max. 95% 


+12 V + 10% 


Note: The supply voltage at terminal 2 (input stage) should be filtered to avoid hum modulation in 
the P-I-N diode when the attenuator is biased to higher attenuation ratios. 


Current drawn from +12 V supply 
r.f. amplifier, at nominal gain 
r.f. amplifier, at 30 dB gain reduction 
oscillator/i.f. amplifier 


A.G.C. voltage (Fig. 4), at nominal gain 
A.G.C. voltage, at 30 dB gain reduction 


A.G.C. current (Fig. 4) 
during gain control (0 to 30 dB) 
at nominal gain 
at 30 dB gain reduction 
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typ. 13mA 
typ. 45mA 
max. 16mA 
+50402V 
min. +0,8 V 


max. +1mA 
typ. +0,85mA 
typ. +0.2mA 


U.H.F. television tuner U323 
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Fig. 4. Fig. 5. 
Tuning voltage range (Fig. 5) | +1 to +28 V 
Current drawn from + 28 V tuning vonage supply 
at Tamb = 25 PC max. 0,15 uA 
at Tamb = 55 PC | max. 0,6 vA 
Slope of tuning characteristic min. 4 MHz/V 
at 471 MHz | typ. 24 MHz/V 
at 855 MHz typ. 8 MHz/V 


Note: The source impedance of the tuning voltage offered to terminal 4 must be maximum 47 kQ2 at 
tuning voltages below 3 V. 
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Frequencies 
Frequency range 


Intermediate frequencies 
picture 
sound 


Wanted signal characteristics 


Input impedance 
asymmetrical 


V.S.W.R. and reflection coefficient at picture 
carrier frequency, at nominal gain 

V.S.W.F. 

reflection coefficient 
R.F. curves, bandwidth 


R.F. curves, tilt 


A.G.C. range 
Power gain (see also Measuring method of power gain) 


channel A14 
channel A40 
channe! A78 


Gain difference between any two channels 


Noise figure 
channel A14 
channel A40 
channel A78 \ 


Overloading 


Input signal producing 1 dB gain 
compression at nominal gain 


Input signal producing either a detuning 
of the oscillator of + 300 kHz or —1000 kHz 
or stopping of the oscillations at nominal gain 


Unwanted signal characteristics 


Image rejection (measured at picture carrier frequency) . 


channels A14 to A63 


I.F. rejection (measured at picture carrier and 
colour sub-carrier frequency) 
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channel A14 (picture carrier 471,25 MHz) 
to channnel A78 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 


45,75 MHz 

41,25 MHz 

The oscillator frequency is higher than the 
aerial signal frequency. 


7622 


max. 5 
max. 66% 


typ. 18 MHz 


on any channel the amplitude difference 
between the top of the r.f. resonant curve and 
the picture carrier marker, the sound carrier 
marker, or any frequency between them will 
not exceed 3 dB at nominal gain, and 4 dB in 
the a.g.c. range between nominal gain and 

20 dB gain reduction. 


min. 30dB 

min. 18dB 

typ. 24dB 

typ. 21dB 

typ. 25dB 

typ. 4dB 

max. 10dB 

typ. 7,5 dB 

typ. 8 dB 

typ. 8,5dB 

typ. 92dB (nV) into 75 QQ 
typ. 100 dB (nV) into 75 Q 


min. 46dB;typ. 57dB 


n. 60dB 


mM 
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N + 4 rejection 

Interference signal of picture carrier of channel N + 4, 

which produces a 43,5 MHz i.f. signal that is 46 dB 

below the picture carrier of wanted channel N (input 

level 60 dB (uV), tuner operating at maximal gain) typ. 76 dB (nV) 


N +7 rejection 

Interference signal for an interference ratio of 

46 dB referred to wanted picture carrier (wanted 

signal 60 dB (uV); tuner operating at nominal gain) typ. 80dB (uV) into 75 Q 


Cross modulation 
Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


In channel cross modulation (wanted signal): picture carrier frequency; interfering signal: sound carrier 


frequency) 
at nominal (wanted input level 60 dB (uV)) typ. 80dB (uV) into 75 Q 
at 26 dB gain reduction (wanted input level 
86 dB (uV)) typ. 100 dB (uV) into 75 2 
In band cross modulation (wanted signal: picture carrier of channel N; interfering signa!: picture carrier — 
of channel N + 7) | =— 
at nominal gain (wanted input level 60 (uV)) typ. 90dB (uV) into 75 2 pea 
at 26 dB gain reduction (wanted input level — 
86 dB (uV)) typ. 100 dB (uV) into 75 Q 
Out of band cross modulation, at nominal gain 
v.h.f. | min. 110 dB (nV) into 75 2 


n. 110 dB (uV) into 75 Q 


v.h.f. I m 


Oscillator characteristics 


Pulling 
Input signal of tuned frequency producing a shift of 
the oscillator frequency of 10 kHz, at nominal gain typ. 80 dB (xV) into 75 Q 


Shift of oscillator frequency . 
at a change of the supply voltage of 5% max.550 kHz 


Drift of oscillator frequency 
during warm-up time (after the tuner has been 
completely out of operation for 15 min, measured 
between 5 s and 15 min after switching on) max. 250 kHz 


during warm-up time (after the input stage Is in 
operation for 15 min, measured between 2 s and 
15 min after switching on the oscillator/i.f. stage) max. 250 kHz 


at a change of the ambient temperature from 
+ 25 to +40 °C (measured after 3 cycles from 
+25 to +55 9C) 


channels A14 to A66 max. 500 kHz 
channels A67 to A73 max. 650 kHz 
channels A74 to A78 max. 750 kHz 


|.F. circuit characteristics 
Bandwidth of i.f. output circuit 7,5+ 1 MHz 


Note: I.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V. 
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Z 
i.f. output |-—_———> detector probe 


of tuner : 1000 pF (Z=75Q) 





7Z82841 


Fig. 6. 


Bandwidth variation of i.f. output circuit as a 
result of r.f. tuning max. 500 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 6, i.e. a 100 pF capacitor is 
connected in parallel with C1 and R is short-circuited; tuning voltage 15 V. 


Detuning of the i.f. output circuit as a result 
of r.f. tuning max. 500 kHz 


Note: !.F. output of the tuner terminated with a modified circuit of Fig. 6, i.e. a 100 pF capacitor is 
connected in parallel with C1 and R is short-circuited; tuning voltage 15 V. 


Minimum tuning range of i.f. output coil 41 to 47 MHz 


Note: {.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V. 


Attenuation between i.f. injection point and 1.f. 
output of the tuner 23 £3 dB 


Misceilaneous 


Radio interference 
Oscillator radiation and oscillator voltage at the | 
aerial terminal Within the limits of C.1.S.P.R. 13 (1975). 


For the oscillator radiation use is made of the 
relaxed limit of 3 mV/m (70 dBuV/m). 


Microphonics Therefore will be no microphones, provided 
the tuner is installed in a professional manner. 


Surge protection 
Protection against voltages max. 8 kV 


Note: Three discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to the 
aerial terminal. 


November 1980 








| U.H.F. television tuner 323 


3) pe OT, 


ADDITIONAL INFORMATION 


1.F. injection 


The tuner is provided with an 1.f. injection point at the collector of the i.f. transistor (coupled via a 
Capacitor to terminal 7). The i.f. generator can be connected directly.to this point (Fig. 7). 

The tuner needs normal supply voltages and a tuning voltage of 15 V; the i.f. output should be loaded 
with the circuit shown in Fig. 6. 









Le. 
GENERATOR 
(72750) 


—> if. injection point | 


7272789.1 


Fig. 7: 


Connection of the i.f. amplifier 


The tuner needs a d.c. path from the i.f. output terminal (10) to earth, preferably via a choke of approx. 
5 wH outside the tuner (Fig. 8). For damping the i.f. output circuit and matching the i.f. output 
impedance of the tuner to the |.f. amplifier, a series resistor and a parallel capacitor as shown in Fig. 8 
should be used. . 





i.f. output i.f. filter 
of tuner damping 
resistor matching Bae 
| capacitor 5 wH 
= ° 7282842 
4 (dh 


Fig. 8. 
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Measuring method of power gain 
The 1.f. output of the tuner should be terminated with the RC-circuit given in Fig. 6. 


43,5 MHz 





7282840 


Fig. 9. 


The RC-circuit roughly matches the i.f. output impedance to 75 {2 at the resonant frequency of the i.f. 
output circuit, which should be tuned to 43,5 MHz; the bandwidth should be approx. 7,5 MHz (Fig. 9). 


Because the input and output impedances of the tuner are now /5 &2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 {2 source and a 75 92 de- 


tector. 


Alignment of the i.f. output coil 


The i.f. cutput coil should be adjusted with a brass tool with a blade as shown in Fig. 10. A suitable 
too! is available under catalogue number 7122 005 47680. 


ae 


2,2_4 


} 7275077 


ACCESSORIES 
Aerial input transformer, catalogue number 3122 127 24330. 
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U341LO 
U.H.F. TELEVISION TUNERS 
QUICK REFERENCE DATA 
Systems C.C.1.R. systems | (United Kingdom), G, H and K 
Channels E21 to E69 
| systems | and K systems G and H 

Intermediate frequencies 

picture 39,5 MHz 38,9 MHz 

sound 33,5 MHz 33,4 MHz 
APPLICATION 


These tuners are for use in u.h.f. single-standard receivers. In combination with v.h.f. tuner V317 or 
V334 they can also be used in v.h.f./u.h.f. receivers. 


The tuners méet the special requirements of the United Kingdom. 


The U341 LO is a special version of the U341; an output voltage sample from the local oscillator is 
available for driving digital tuning systems. Apart from this the tuners are identical. 


The tuners are pin-compatible with tuners U321 and U321LO; the a.g.c. circuit is voltage driven, unlike 
the U321, where the a.g.c. circuit is current driven. 
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U341 3122 127 41490 
U341LO 3122 127 43390 





DESCRIPTION 


These are u.h.f. tuners with electronic tuning, covering the u.h.f. band from 470 to 860 MHz. The 
tuner circuit is built en a printed-wiring board and enclosed in a metal housing comprising a rectangular 
frame and front and rear covers (see Fig. 2). The shielded aerial connection is on one of the frame 
sides, all other connections (supply voltages, a.g.c., tuning voltage, i.f. injection, i.f. output) are made 


~via terminals on the underside. The mounting method is shown in Figs 3 and 4. 


Tuner U341L0 has a coaxial socket on the top of the frame for the oscillator output sample. 


Electrically, the tuners consist of an input circuit with a high-pass characteristic and a MOS-FET 

tetrode BF 980. This tetrode operates at a drain current of about 10 mA, and has gocd noise figures 

and signal handling properties. It also acts as an a.g.c. device, controlled by an a.g.c. voltage fed to 

gate 2. This combination has good signal handling properties throughout the a.g.c. range. The drain . 
load of the MOS-FET tetrode is formed by a double tuned circuit which transfers the signal to the 

mixer diode 1SS99. The selectivity of this circuit at the image frequency has been improved by special 
means. The mixer diode is driven by an oscillator transistor BF480. At the U341LO the oscillator sample 
is fed out of the mixer via a small capacitor in series with a resistor. 


The i.f. signal, from the mixer, is amplified by a transistor BF 324 in grounded-base configuration. The 
combination of the Schottky-barrier diode 1SS99 and the i.f. transistor BF324 ensures good noise figures 
and signal handling properties. Three capacitance diodes BB405B tune the doubJe tuned circuit and the 
oscillator. 

Thei.f. output circuit is single tuned with output coupling from the low impedance side. Ad.c. path to 
earth for the collector current of the i.f. transistor BF324 must be provided outside the tuner, preferably 


by a choke of about 5 wH. Damping of the i.f. output circuit and matching to the i.f. circuit of the 
receiver can be achieved by connecting a series resistance and a parallel capacitance outside the tuner. 


An i.f. injection point is provided at the collector of the i.f. transistor, connected to terminal 7. 
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U341LO 3122 127 43390 
MECHANICAL DATA Dimensions in mm 
8,5 max 
+e ~« oscillator 
| sample socket 








0.8 de ; 2s 1,32 


aerial 
3,7-+1 | 

















83 max ~ 7283892 





Fig. 2a The oscillator sample socket, drawn with dotted lines, applies only to tuner U341LO. 


Terminal 


2=r.f. supply voltage, +12 V 
3 =a.g.c. voltage +9,2 to+1V 
4 = tuning voltage, + 1 to +28 V 
6 = oscillator/i.f. supply voltage, + 12 V 
7 =1.f. injection point 
10 = i.f. output 


Note: When the tuner is operated together with a v.h.f. tuner, only the supply voltage at terminal 6 
should be switched off during v.h.f. operation. 


eon Fig. 2b |.F. output coil. 
\ Torque for alignment: 2 to 15 mNm 
Press-through force: 2 10N 
7275076 


Mass approx. 75g 





96 October 1982 





U341 
U341LO 


U.H.F. television tuners 


Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board with connections as shown by 
the piercing diagram in Fig. 3. (The tuner may also be mounted in a socket. Information will be supplied 
upon request.) 


It is recommended that the tuner be installed in a cool part of the receiver cabinet and not exposed to the 
vibrations of the loudspeaker. There are no restrictions on orientation. 


The soiderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 
2+0,5s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 5 °C, 10 + 15). 








1,6 (10 x) 
> _— 
“o I | E 
| $ 
] ; ; 1 ot ) 11,34 
= @--O— 6 OO O82 
E | i +f E ‘ 
vasa — 
<«— 21,45 —> = 
+ 29,01 —_—» 
+ 44,13 —____» 
<«—____—_——— 51,69 —7r 
889 
< 79,375 ——________—___»|_ 7278442 








Fig. 3 Piercing diagram viewed from solder side of board. 


A coaxial plug has to be used for connection to the socket on the top of tuner U341LO; type 3/2-50 
(manufacturer: Daut und Rietz) is recommended. 


The aerial cable should be connected as follows: 


— strip the cable according to Fig. 4B; 

— fix the cable as indicated in Fig. 4C and solder the inner conductor on the aerial tag; 

— insert lugs on immunity shield under the tabs on tuner body, push the shield into position so that 
the locating tags snap into place in the tuner body. 


A B C 





Immunity shield 


Bracket 





Inner conductor soldered 
Fig. 4 Fixing of the aerial cable. on aerial tag 7280026 
Recommended cable: DAVU wire CX4004 (outer sheath diameter 5,32 mm). 





October 1982 









U341 
U341LO 


ELECTRICAL DATA 


3122 127 41490 
3122 127 43390 


The electrical values are measured on the u.h.f. tuner alone, but they are also valid for the u.h.f. tuner 
when used with a v.h.f. tuner V317 or V334. Unless otherwise specified all electrical values apply at an 
ambient temperature of 25 + 5 °C, a relative humidity of 60 + 15%, asupply voltage of 12 + 0,3 V and 


an a.g.c. voltage of 9,2 + 0,2 V. 


Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from 
the specified values can be expected. Under the extreme conditions of temperature and humidity as 
given beiow, the tuner will function normally, but some specified limits may be exceeded. 


General 


Serniconductors 
rf. amplifier 
mixer diode 
oscillator 
tuning diodes 
i.f. amplifier 
surge protection diodes 


Ambient temperature range 
operating 
storage 


Relative humidity 


Voltages and currents 


Supply voltage 


BF980 (3SK87) 
1S$S99 

BF480 

3 x BB405B 
BF324 

2x BAV10 


+Hto+55.0C 


—25 to +85 °C 


max. 90% 


+12 V +10% 


Note: The supply voltage at terminal 2 (input stage) should be filtered to avoid hum modulation. 


Current drawn from +12 V supply 
r.f. amplifier, at nominal gain 
r.f. amplifier, at 30 dB gain reduction 
oscillator/i.f. amplifier 

A.G.C. voltage (Fig. 5), at nominal gain 


A.G.C. voltage, at 30 dB gain reduction 


typ. 21 mA 


typ. 10 mA 
max. 16mA 
+92+0,5V 


min. 5 ae 4 


Note: A.G.C. voltages between 0 and + 10 V may be applied without risk of damage. 


A.G.C. current (Fig. 5) 
during gain control (0 to 30 dB) 
at nominal gain 
at 30 dB gain reduction 
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max. +1 mA 
typ. +0,9mMmA 
typ. +0,1mA 
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10 20 2~—S——t«0 
a.g.c. voltage (V) tuning voitage (V) 
Fig. 5. Fig. 6. 
Tuning voltage range (Fig. 6) — +1to +28 V 
Current drawn from + 28 V tuning voltage supply 
at 25 OC | max. 0,15 pA 
at 55 °C max. 0,6 uA - 
Slope of tuning characteristic: | min. 4 MHz/V 


Note: The source impedance of the tuning voltage offered to terminal 4 must be maximum 47 kQ2 at 
tuning voltages below 3 V. 


Oscillator sample signal; only valid for U341L0 
at + 12 V supply voltage and | 
Tamb = +25 °C typ. 90 dB (nV) into 75 Q 
within the given tolerance range of supply 
voltage and given operating temperature range, 
and within the tuning voltage range + 0,5 to +30 V min. 80 dB (nV) into 75 Q 
max. 100 dB (nV) into 75 Q 


Note: A tuning voltage higher than + 28 V will not darnage the tuner and rnay be applied at the user’s 
own risk. Under this condition the published reverse voltage limit of the oscillator tuning diode will 
be exceeded; the oscillator frequency will never decrease with increasing tuning voltage. 





October 1982 99 





U341 
U341LO 


Frequencies 


Frequency range 


Intermediate frequencies 
picture 
sound 


3122 127 41490 
3122 127 43390 






channel E21 (picture carrier 471,25 MHz) 
to channel E69 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 


systems |, K _ systems G, H 
39,5 MHz 38,9 MHz 
33,5 MHz | 33,4 MHz 


The oscillator frequency is higher than the © 
aerial signal frequency. 


Note: The tuner is aligned in such a way that the i.f. frequencies of the four systems can be applied. 


Wanted signal characteristics 


Input impedance 
asymmetrical 


75 82 


Output impedance at the oscillator sample socket; only valid for U341LO 


asymmetrical 


V.S.W.R. and refiection coefficient 

at picture carrier frequency, at 

nominal gain and at 30 dB gain reduction 
V.S.W.F. 
reflection coefficient 


75 Q2 


max. 6 > 
max. 71% 


_ V.S.W.R. and reflection coefficient* at oscillator sample socket: only valid for U341LO 


v.S.W.r. at foge < 600 MHz 
V.S.W.r. at foge > 600 MHz 
reflection coefficient at fogg < 600 MHz 
reflection coefficient at fogg > 600 MHz 


R.F. curves, bandwidth 
R.F. curves, tilt (only for i.f. 39,5/33,5 MHz) 


A.G.C. range 


max.4 = (typ. 3) 
max. 3 (typ. 2) 
max. 60% (typ. 50%) 
max. 50% (typ. 33%) 


typ. 18 MHz 


on any channel the amplitude difference 
between the top of the r.f. resonant curve and 
the picture carrier marker, the sound carrier 
marker, or any frequency between them will 
not exceed 3 dB at nominal gain, and 4 dB in 
the a.g.c. range between nominal gain and 

20 dB gain reduction. 


min. 30 dB 


* Measured in operational and non-operational condition of the tuner. 
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Power gain (see also Measuring method of power gain) min. 18dB 
channel E21 typ. 23 dB 
channel E40 typ. 22 dB_ 
channel E69 typ. 22 dB 

Gain difference between any two channels typ. 4 dB 

Noise figure max. 10dB 
channel E21 typ. 6,5 dB 
channel E40 typ. 6,5 dB 
channel E69 typ. 7 dB 

. Overloading 


Input signal producing 1 dB gain 
compression at nominal gain typ. 90dB (xV) into 75 Q 


Input signal producing either a 


detuning of the oscillator of + 300 kHz 
or —1000 kHz or stopping of the 


oscillations at nominal gain typ. 100 dB (uV) into 75 Q 
Unwanted signal characteristics = 
Image rejection (measured at picture carrier = 
frequency) — 
at nominal gain, channels E21 to E60 min. 53dB; typ. 60 dB 
at 20 dB gain reduction, channels E21 to E60 min. 50dB 


Harmonic content of oscillator sample; only valid for U341LO 


Suppression of harmonics which fall into 

the frequency range below 1200 MHz 

(second harmonics of fundamentals below 

600 MHz) min. 15 dB (typ. 20 dB) below 
. oscillator fundamental 


R.F. rejection at oscillator sample socket; only valid for U341LO 

Signal voltage at oscillator sample socket 

(input signals of wanted frequency 70 dB (uV) 

into 75 &2; tuner operating at nominal gain) min. 17 dB (typ.24 to 34 dB) 
below oscillator fundamental 


|.F. rejection (measured at picture carrier and 
colour sub-carrier frequency) min. 60dB 


|.F. rejection at oscillator sample socket; only valid for U341LO 

|.F. signals at oscillator sample socket (converted 

from input signals of wanted frequency 70 dB (nV) 

into 75 Q; tuner operating at nominal gain) min. 20 dB (typ. 35 dB) below 
oscillator fundamental 
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N + 4 rejection 

Interference signal for an interference ratio of 

53 dB referred to wanted picture carrier (picture 

to sound carrier ratio of 7 dB; wanted signal 60 dB (uV); tuner operating at nominal gain) 
N + 4 rejection typ.. 80dB (pV) into 75 Q 
N —4 rejection typ. 73 dB (uV) into 75 Q 


Cross modulation 
Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


In channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier 
frequency) 

at nominal gain (wanted input level 60 dB (uV)) typ. 80dB (pV) into 75 Q 

at 26 dB gain reduction (wanted input level 86 dB (nV)) typ. 100 dB (pV) into 75 Q 


In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier 
of channel N +3 and N +5) 

at nominal gain (wanted input level 60 dB (uV)) typ. 92 dB (uV) into 75 Q 

at 26 dB gain reduction (wanted input level 86 dB (uV)) typ. 100 dB (uV) into 75 Q 


Out of band cross modulation, at nominal gain 
v.h.f. | ~ min. 108 dB (uV) into 75 Q 
v.b.f. 1H min. 108 dB (uV) into 75 sz 


Osctilator characteristics 


Puiling 
Input signal of tuned frequency preducing a shift of the 
oscillator frequency of 10 kHz, at nominal gain typ. 80 dB (pV) into 75 Q 


Shift of oscillator frequency 
at a change of the supply voltage of 5% max. 550 kHz 
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Drift of oscillator frequency 
during warm-up time (after the tuner has been 
completely out of operation for 15 min, measured 
between 5s and 15 min after switching on) 


during warm-up time (after the input stage is in 
operation for 15 min, measured between 2 s and 
15 min after switching on the oscillator/i.f. stage) 


at a change of the ambient temperature 
from + 25 to + 50 °C (measured after 
3 cycles from + 25 to + 55 °C) 
channels E21 to E60 

channels E61 to E69 


at a change of the ambient temperature 
from + 25 to + 40 OC (measured after 
3 cycles from + 25 to + 55 SC 
channels E21 to E60 
channels E61 to E65 

— channels E66 to E69 


|.F. characteristics 


Bandwidth of i.f. output circuit 





max. 


max, 


. 1000 kHz 
. 1200 kHz 


U341 
US41LO 


250 kHz 


250 kHz 


U341 U341LO | 


500 kHz 
650 kHz 
750 kHz 


max. 500 kHz 
max. 8900 kHz 
max. 1000 kHz 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 7 tuning voltage 15 V. 


R1 


Lf. output ¢ 
of tuner 


Fig. 7. 


Bandwidth variation of i.f. output circuit as a 
result of r.f. tuning 


C3 





1000 pF 


max. 


detector probe 
(22750) 


7276933 


500 KHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 7, i.e. a 100 pF capacitor is 


connected in parallel with C1; tuning voltage 15 V. 


Detuning of the I.f. output circuit as a resuit 
of r.f. tuning 


max, 


500 kHz 


Note: I.F. output of the tuner terminated with a modified circuit of Fig. 7, i.e. a 100 a capacitor is 


connected in parallel with C1; tuning voltage 15 V. 


Wil 
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Minimum tuning range of i.f. output coil 33 to 40 MHz 


Note: !.F. output of the tuner terminated with the circuit shown in Fig. 7; tuning voltage 15 V. 


Attenuation between i.f. injection point and i.f. 
output of the tuner 23 +3 dB 


Miscellaneous 


Radio interference 
Oscillator radiation and oscillator voltage 


at the aerial terminal Within the limits of C.1.S.P.R. 13 (1975), 
» and BS905*. 
Immunity from radiated interference Aerial terminal meets requirements 


of BS 905, provided the tuner is 
installed in a professional manner. 


Microphonics There will be no microphonics, provided 
the tuner is installed in a professional 
manner. 


Surge protection 
Protection against voltages max. 5 kV 


Note: Three discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to the 
aerial terminal. 


* For U341LO: when the oscillator sample socket is either open or terminated with a coaxial plug 
(75 & impedance, e.g. type 3/2-50, Daut und Rietz). 
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ADDITIONAL INFORMATION 


I.F. injection 


The tuner has an i.f. injection point at the collector of the i.f. transistor (coupled via a small capacitor 
to terminal 7). The i.f. generator can be connected directly to this point (Fig. 8). 

The tuner needs normal supply voltages and a tuning voltage of 15 V; the i.f. output should be loaded 
with the circuit shown in Fig. 7. 










LF: 
GENERATOR 
(Z=750) 


i.f. injection point 






7Z72709.1 


Fig. 8. 


Connection of the i.f. amplifier 


The tuner needs a d.c. path from the i.f. output terminal (10) to earth, preferably via a choke of approx. 
5 wH outside the tuner (Fig. 9). Where the tuner is used in combination with a v.h.f. tuner, this choke 
can be common for both tuners; a resistor in series with the choke can inhibit the i.f. output circuit of 
the switched-off tuner. For damping the i.f. output circuit and matching the i.f. output impedance of 
the tuner to the receiver i.f. amplifier, a series resistor and a parallel capacitor as shown in Fig. 9 should 
be used. 


i.f. output of 
v.h.f. tuner 





i.f. output of i.f. filter 


u.h.f. tuner damping 







resistor choke 
S pH 
matching 
capacitor 
470 
7Z72750 
7 
Fig. 9. 
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Measuring method of power gain 


The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 7. 


36,5 MHz 





7283893 


Fig. 10. 


The RC-circuit roughly matches the i.f. output impedance to 75 Q at the resonant frequency of the i.f. 
output circuit, which should be tuned to 36,5 MHz; the bandwidth should be approx. 5 MHz (Fig. 10). 


Because the input and output impedances of the tuner are now 75 &2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 {2 source and a 75 {2 
detector. 


Alignment of the !.f. output coil 


The if. output coil should be adjusted with a brass tool with a blade as shown in Fig. 11. A suitable 
too! is available under catalogue number 7122 005 47680. 


’ ~ 01 fp — 
’ 


Y 
22.04 
i 7275077 


Fig. 11. 


ACCESSORIES 
Immunity shield, catalogue number 3122 121 24910 


Connector assembly for use of tuner U341 or U341L0O in combination with v.h.f. tuner V317 or V334: 
connector, catalogue number 3112 200 20720; 

clamp holder, catalogue number 3122 121 29260; 

clamp, catalogue number 3112 274 13220. 
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U.H.F. TELEVISION TUNERS 


QUICK REFERENCE DATA 





Systems C.C.1.R. systems G, H, | and K 





Channels E21 to E69 
systems G and H systems | and K 
Intermediate frequencies 7 we 
picture | 38,9 MHz | 39,5 MHz 
sound 33,4 MHz | 33,5 MHz 
APPLICATION 


These tuners are designed to cover the u.h.f. channels E21 to E69 of C.C.1.R. systems G, H, | and K. 


In combination with a suitable v.h.f. tuner, e.g. V317 or V334, they can be used in v.h.f./u.h. f. receivers. 
The aerial inputs and i.f. outputs of both tuners can then be connected in parallel. 


The U342L0 is a special version of the U342: an output voltage from the local oscillator is made 
available for driving digital tuning systems. Apart from this the tuners are identical. 
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DESCRIPTION | 
The tuners are u.h.f. tuners with electronic tuning, covering the u.h.f. band from 470 to 860 MHz. 


Mechanically, the tuners are built on a printed-wiring board, carrying all components, in a metal housing 
made of a rectangular frame, and front and rear covers (see Fig. 2a). All connections (aerial, supply 
voltages, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the underside. 
The mounting method is shown in Fig. 3. Tuner U342LO0 has a coaxial socket on the top of the frame 
for coupling out the oscillator sample. 


Electrically, the tuners consist of an input circuit with a high-pass characteristic and a MOS-FET 
tetrode BF980. This tetrode operates at a drain current of about 10 mA, featuring good noise figures 
and good signal handling properties. It also acts as an a.g.c. device, controlled by an a.g.c. voltage fed 
to gate 2. This combination has good signal handling properties throughout the a.g.c. range. The 

drain load of the MOS-FET tetrode is formed by a double tuned circuit, transferring the signal to the 
mixer diode 1SS99. The selectivity of this circuit at the image frequency has been improved by special 
means. The mixer diode is driven by an oscillator, equipped with a transistor BF480. At the U342LO 
the oscillator sample is coupled out of the mixer via a small capacitor in series with a resistor. 


The i.f. signal, originated in the mixer, is amplified by a transistor BF324 in grounded-base configuration. 
The combination of the Schottky-barrier diode 1SS99 and the i.f. transistor BF 324 also features good 
noise figures and good signal handling properties. Three capacitance diodes BB405B tune the double tuned 
circuit and the oscillator. 
The i.f. output circuit of the tuner is a single tuned one, at the low end of which the i.f. signal is 
coupled out of the tuner. A d.c. path to earth for the collector current of the i.f. transistor BF324 has 

to be provided outside the tuner, preferably by a choke of about 5 wH. Damping of the i.f. output 
circuit and matching of the i.f. output to the i.f. circuit of the receiver can be achieved by connecting a 
series resistance and a parallel capacitance outside the tuner. 


An i.f. injection point has been provided at the collector of the i.f. transistor, connected to terminal 7. 
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MECHANICAL DATA Dimensions in mm 


Xx 
< oscillator 
sample socket 





ree 
i ! 























55,5 
max 
384 
! 1 2 3 4 6 || 7 10 | 
ae wll J 132 
79,4 | 
1,4 
| 
! 7 1 
<—_— 48,5 — | | 
SS 9273946.4 
<—_—_—§—_—_-——— 83 max-——________» 


Fig. 2a The oscillator sample socket, drawn with dotted lines, applies only to tuner U342L0. 


Terminal 1 = aerial 
2 =r.f. supply voltage, + 12 V 
3 = a.g.c. voltage, +9,2 to+1V 
4 = tuning voltage, + 1 to +28 V 
6 = oscillator/i.f. supply voltage, +12 V 
7 = 1.f. injection point 
10 = i.f. output 


Note: When the tuner is operated together with a v.h.f. tuner, only the supply voltage at terminal 6 
should be switched off during v.h.f. operation. 


ae 
< 
= Fig. 2b |.F. output coil. 
Torque for alignment: 2 to 15 mNm 
7278076 Press-through force: 2 10N 





Vass approx. 75g 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted into a socket. Information will be supplied upon 
request.) 


It is recommended that the tuner be installed in the cool part of the receiver cabinet and not exposed 
to the vibrations of the loudspeaker. There are no restrictions on orientation. , 


The solderability of the terminals and mounting tabs is according to |EC 68-2, test Ta (230 + 10 °C, 
2+0,5s). The resistance to soldering heat is according to |EC 68-2, test Tb (260 £5 °C, 1041s). 




















1,6 (14x) 
| de 
re a 
oy 
| a ee ee 
6 oe i a io 2,62 ¥ 
E | oo : | TE 
+ |/6,33 14 — 
13.89 > == 
a— 21,45 —» = 
<«—— 29,01 +] _ 
+—__—— 44,13 — 
<«—_______ 51,69 —_____» 
<< 74,37 —_________» 
$$ 79 375 ——________________p| 7273947 





Fig. 3 Piercing diagram viewed from solder side of board. 


For connection to the socket on the top of tuner U342LO a coaxial plug has to be used; type 3/2-50 
(manufacturer: Daut und Rietz) is recommended. 
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ELECTRICAL DATA 


The electrical values are measured on the u.h.f. tuner alone, but they are also valid for the u.h.f. tuner 
in combination with a v.h.f. tuner V317 or V334. Unless otherwise specified all electrical values apply 
at an ambient temperature of 25 + 5 OC, a relative humidity of 60 + 15%, a supply voltage of 

12 + 0,3 V and an a.g.c. voltage of 9,2 + 6,2 V. 


Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from 
the specified values can be expected. Under the extreme conditions of temperature and humidity as 
given below, the tuner will function normally, but some specified limits may be exceeded. 


General 
Semiconductors 
_r.f. amplifier BF980 (3SK87) 
mixer diode 1SS99 
oscillator BF480 
tuning diodes | 3 x BB405B 
i.f. amplifier BF324 
surge protection diodes 2 x BAV10 
Ambient temperature range 
operating +5 to +55 °C 
storage —25 to + 85 °C 
Relative humidity max. 90% 


Voltages and currents 
Supply voltage +12 V+10% 


Note: The supply voltage at terminal 2 (input stage) should be filtered to avoid hum modulation. 


Current drawn from + 12 V supply 


r.f. amplifier, at nominal gain typ. 21mA 

r.f. amplifier, at 30 dB gain reduction typ. 10mA. 

oscillator/i.f. amplifier max. 16mA 
A.G.C. voltage (Fig. 4), at nominal gain +92+05V 
A.G.C. voltage, at 30 dB gain reduction min. +1V 


Note: A.G.C. voltages between 0 and + 10 V may be applied without risk of damage. 


A.G.C. current (Fig. 4) 


during gain control (0 to 30 dB) max. +1mA 
at nominal gain typ. +0,9mA 
at 30 dB gain reduction typ. +0,1mA 
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a.g.c. voltage (V) tuning voltage (V} 
Fig. 4. Fig. 5. 
Tuning voltage range (Fig. 5} +1 to+28V 
Current drawn from + 28 V tuning voltage supply 
at 25 OC max. 0,15 uA 
at 55 OC max. O6uA 
Slope of tuning characteristic min, 4 MHz/V 


Note: The source impedance of the tuning voltage offered to terminal 4 must be maximum 47 kQ at 
tuning voltages below 3 V. 


Oscillator sample signal; only valid for U342LO 
at + 12 V supply voltage and 7 ! 
Tamb = + 25 °C typ. 90 dB (pV) into 75 22 
within the given tolerance range of supply 
voltage and given operating temperature range, 
and within the tuning voltage range +0,5to+30V | min, 80 dB (uV) into 75 22 
max. 100 dB (nV) into 75 Q 


Note: A tuning voltage higher than + 28 V will not be harmful for the tuner and may be applied at the 
user’s own risk. Under this condition the published reverse voltage limit of the oscillator tuning diode 
will be exceeded; the oscillator frequency will never decrease with increasing tuning voltage. 
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Frequencies 


Frequency range channel E21 (picture carrier 471,25 MHz) 
to channel E69 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 





systems G, H systems I, K 
intermediate frequencies eee ae ee eee 

picture 38,9 MHz 39,5 MHz 

sound 33,4 MHz 33,5 MHz 


The ascillator frequency !s higher than the 
aerial signal frequency. 


Note: The tuner is aligned in such a way that the i.f. frequencies of the four systems can be applied. 
I 

Wanted signal characteristics 

Input impedance 
asymmetrical 75 QQ 

Output impedance at the oscillator sample socket; only valid for U342LO0 
asymmetrical 75 $2 


V.S.W.R. and reflection coefficient 

at picture carrier frequency, at 

nominal gain and at 30 dB gain reduction 
V.S.W.F. max. 6 
reflection coefficient . max. 71% 

V.S.W.R. and reflection coefficient* at oscillator sample socket: only valid for U342LO 
V.S.W.r, at Fogo < 600 MHz max. 4 = (typ. 3) 
V.S.W.P. at Fogo > 600 MHz max. 4 (typ. 2) 
reflection coefficient at foce < 600 MHz max. 60% (typ. 50%) 
reflection coefficient at fose > 600 MHz max. 50% (typ. 33%) 

R.F. curves, bandwidth typ. 18 MHz 

R.F. curves, tilt (only for i.f. 38,9/33,4 MHz) on any channel the amplitude difference 


between the top of the r.f. resonant curve and 
the picture frequency, the sound frequency, 
or any frequency between them will 

not exceed 3 dB at nominal gain, and 4 dB in 
the a.g.c. range between nominal gain and 

20 dB gain reduction. 


A.G.C. range min. 30 dB 


* Measured in operational and non-operational condition of the tuner. 
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Power gain (see also Measuring method of power gain) min. 20 dB 
channel E21 typ. 25 dB 
channel E40 . typ. 24 dB 
channel E69 typ. 27 dB 

Gain difference between any two channels typ. 4dB 

Noise figure max. 10 dB 
channel E21 . typ. 6 dB 
channel E40 typ. 6 dB 
channel E69 : typ. 6,5 dB 

Overloading 


Input signal producing 1 dB gain 

compression at nominal gain typ. 90 dB (nV) into 75 Q 
Input signal producing either a 

detuning of the oscillator of +300 kHz 

or —1000 kHz or stopping of the 


oscillations at nominal gain typ. 100 dB (uV) into 75 2 
Unwanted signal characteristics x 
Image rejection (measured at picture carrier 
frequency) 
channels E21 to E60 min. 46 dB; typ. 53 dB 


Harmonic content of asciilator sample; only valid for U342LO 

Suppression of harmonics which fall into 

the frequency range below 1200 MHz 

(second harmonics of fundamentals below 

600 MHz). min. 15 dB (typ. 20 dB) below 
oscillator fundamental 


R.F. rejection at oscillator sample socket; only valid for U342L0 

Signal voltage at oscillator sample socket 

(input signals of wanted frequency 70 dB (LV) | | 

into 75 QQ; tuner operating at nominal gain) min. — 17 dB (typ. 24 to 34 dB) 
below oscillator fundamental 

1.F. rejection (measured at picture carrier and 

colour sub-carrier frequency) min. 60 dB 


I.F. rejection at oscillator samp!e socket; only valid for U342LO 

|.F. signals at oscillator sample socket (converted 

from input signals of wanted frequency 70 db (pV) 

into 75 92; tuner operating at nominal gain} min. 20 dB (typ. 35 dB) below 
oscillator fundamental 
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N + 4 rejection 

Interference signal for an interference ratio of 

53 dB referred to wanted picture carrier (picture 

to sound carrier ratio of 10 dB; wanted signal 

60 dB(uV); tuner operating at nominal gain) typ. 80 dB (nV) into 75 Q 


Cross modulation 
Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


In channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier 
frequency) 

at nominal gain (wanted input level 60 dB (uV)) typ. 80dB (nV) into 75 2 

at 26 dB gain reduction (wanted input level 86 dB (uV) — typ. 100 dB (nV) into 75 Q 


In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier 
of channel N + 5) . 

at nominal gain (wanted input level 60 dB (uV)) typ. 92dB (uV) into 75 Q 

at 26 dB gain reduction (wanted input level 86 dB (uV)) typ. 100 dB (uV) into 75 Q 


Out of band cross modulation, at nominal gain 
v.h.f. | min. 108 dB (nV) into 75 22 
v.h.f. HI min. 108 dB (xV) into 75 Q 


Oscillator characteristics 


Pulling 
Input signal of tuned frequency producing a shift of the 
oscillator frequency of 10 kHz, at nominal gain typ. 80dB (uV) into 75 2 
Shift of oscillator frequency | 
at a change of the supply voltage of 5% max. 550 kHz 





116 


October 1982 


U.H.F. television tuners U342 


U342LO 





Drift of oscillator frequency 
during warm-up time (after the tuner has been 
completely out of operation for 15 min, measured 
between 5s and 15 min after switching on) max. 250 kHz 


during warm-up time (after the input stage is in 
operation for 15 min, measured between 2 s and 
15 min after switching on the oscillator/i.f. stage) max. 250 kHz 


at a change of the ambient temperature 
from + 25 to + 40 °C (measured after 





3 cycles from + 25 to + 55 °C) U342 U342L0 
channels E21 to E60 max. 500 kHz max. 500 kHz 
channels E61 to E65 max. 650 kHz max. 800 kHz 


channels E66 to E69 max. 750 kHz max. 1000 kHz 


|.F. characteristics 
: ; Tene + 
Bandwidth of i.f. output circuit 5 an 5 MHz 
Note: |.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V. 


R14 C3 





i.f. output detector probe 
of tuner 1000 pF (Z=750) 


7276933 


Bandwidth variation of i.f. output circuit as a 
result of r.f. tuning max. 500 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 6, i.e. a 100 pF capacitor is 
connected in parallel with C1; tuning voltage 15 V. 

Detuning of the i.f. output circuit as a result 

of r.f. tuning max. 500 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 6, !.e. a 100 pF capacitor is 
connected in parallel with C1; tuning voltage 15 V. 
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Minimum tuning range of i.f. output coil 


Attenuation between i.f. injection point and i.f. 
output of the tuner 


Miscellaneous 


Radio interference 
Oscillator radiation and oscillator voltage 
at the aerial terminai 


Microphonics 


Surge protection 
Protection against voltages 


33 to 40 MHz 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V. 


typ. 23 +3 dB 


Within the limits of C.1.S.P.R. 13 (1975) 
and VDE 0872/7.72* 


There will be no microphonics, provided 
the tuner is installed in a professional 
manner. 


max. 5 kV 


Note: Three discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes 


max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to the 


aerial terminal. 


* For,U342LO: when the oscillator sample socket is either open or terminated with a coaxial plug 


(75 © impedance, e.g. type 3/2-50, Daut und Rietz). 
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ADDITIONAL INFORMATION 


1.F. injection 


The tuner is provided with an i.f. injection point at the collector of the i.f. transistor (coupled via a 
small capacitor te terminal 7). The i.f. generator can be connected directly to this point (Fig. 7). 

The tuner needs normal supply voltages and a tuning voltage of 15 V; the |.f. output should be loaded 
with the circuit shown in Fig. 6. . 









LF. 
GENERATOR 
(Z=750) 


> if. injection point 






7Z72743.1 


Pig: 7: 


Connection of the }.f. amplifier 


The tuner needs a d.c. path from the i.f. output terminal (10) to earth, preferably via a choke of approx. 
5 wH outside the tuner (Fig. 8). Where the tuner is used in combination with av.h.f. tuner, this choke 
can be common for both tuners; a resistor in series with the choke can make ineffective the i.f. output 
circuit of the switched-off tuner. For damping the i.f. output circuit and matching the i.f. output 
impedance of the tuner to the i.f. amplifier, a series resistor and a parallel capacitor as shown in Fig. 8 
should be used. 


i.f. output of 
v.hf. tuner 


if. filter 





i.f. output of 
u.h.f. tuner damping 


resistor 







matching 
capacitor 


7Z72750 - 


Fig. 8. 
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Measuring method of power gain 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 6. 


36,15 MHz 





7Z72748 


Fig. 9. 


The RC-circuit roughly matches the i.f. output impedance to 75 Q2 at the resonant frequency of the i.f. 
output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 5 MHz (Fig. 9). 


Because the input and output impedances of the tuner are now 75 2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 {2 source and a 75 {2 
detector. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass tool with a blade as shown in Fig. 10. A suitable 
tool is available under catalogue number 7122 005 47680. 


=e 
0,75_° 
on 


y 
0 
=0;1 


4 7275077 


Fig. 10. 


2,2 


ACCESSORIES 

Connector assembly for use of tuner U342 or U342L0 in combination with v.h.f. tuner V317 or V334: 
connector, catalogue number 3112 200 20720; 

washer, catalogue number 3112 221 01220; 

clamp, catalogue number 3112 274 13220. 
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U.H.F. TELEVISION TUNERS 

QUICK REFERENCE DATA 
Systems C.C.1.R. systems | (United Kingdom), G, H and K 
Channels E21 to E69 
Intermediate frequencies systems G and H systems | and K 

picture 38,9 MHz 39,5 MHz 

sound 33,4 MHz 33,5 MHz 
APPLICATION 


Designed to cover the u.h.f. channels of C.C.I.R. systems |, G, H and K in u.h.f. single standard receivers. 


They meet the special requirements of the United Kingdom. Tuner U412 is equipped with a frequency 
divider, which makes this type suitable for digital tuning systems based on frequency synthesis; for the 
remainder it is equal to type U411. 
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DESCRIPTION 


The U411 and U412 are u.h.f. tuners with electronic tuning. They meet the specia! requirements of the 
United Kingdom and are pin-compatible with the UV411, UV413, UV415, and the UV412, UV414, 
UV416 respectively. Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all 
components, in a metal housing made of a rectangular frame and front and rear covers (see Fig. 2a). The 
coaxial aerial connection of 75 Q is on one of the frame sides, all other connections (supply voltages, 
a.g.c. voltage, tuning voltage, i.f. output) are made via terminals in the underside. The mounting method 
is shown in Fig. 3. 
Electrically (see Fig. 1), the tuners consist of a bandpass input circuit connected to gate 1 of an input 
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode 
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. 

The selectivity of this circuit at the image frequency is such that it meets the stringent requirements 

of the U.K. —— 

The 1.f. signal from the mixer is amplified by an i.f. transistor connected in grounded-base configuration. 
The combination of Schottky barrier diode and i.f. transistor ensures good noise figures and good signal 
handling properties. 

The double tuned circuit and the oscillator circuit are tuned by 3 BB405B capacitance diodes. The i.f. 
output circuit of the tuner is a single tuned circuit, at the low end of which the i.f. signal is coupled out 
of the tuner. A test point (terminal 4) is provided for i.f. injection to align the i.f. output circuit of the 
tuner together with the i.f. amplifier of the television receiver. An additional test point, which is access- 
ible through a hole in the top of the tuner, is connected to the collector of the i.f. amplifier transistor. 
The tuner is gain controlled via gate 2 of the input MOSFET tetrode. 


The electrical circuit of the U412 is extended with a frequency divider (division ratio of 256) the inputs 
of which are connected to the oscillator. The outputs are balanced; they are connected to terminals 12 
and 13. The output voltage is determined by the external load and the supply voltage, which is con- 
nected to this load. They should be chosen such that: 

— The output voltage rating of 10 V is not exceeded; 

— The output voltage does not drop more than 1,6 V below 5 V supply voltage of frequency divider); 
— The output voltage swing does not exceed 1 V. 


- Radiation by the output signal may be reduced by transporting the two complementary signals via 
twisted wires or a flat cable, even if only one signal is to be used to drive the subsequent circuit. 
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U4 11 
U412 


3112 218 51790 
3112 218 51810 


MECHANICAL DATA Dimensions in mm 








LORAREREENNEREL 





test point 
if. coil 
Fig. 2a. 
' Terminal 1 = aerial 
<04 4 = supply voltage, + 12 V;i.f. injection 
5 = a.g.c. voltage, + 9,2 to 0,85 V 
6 = supply voltage, + 12 V 
7275076 7 = tuning voltage, + 1 to + 28 V 
9 = |.f. output 
Fig. 2b |.F. output coil. 10 = earth 
Torque for alignment: 2to 15 mNm. 12,13 = balanced output voltage of frequency divider | oniy for 
Press-through force: = 10 N. 14 = supply voltage, frequency divider, + 5 V U412 
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U.H.F. television tuners . U411 


Mass approx. 93g 


Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. The tuner may be mounted anywhere in the receiver and there are no restrictions on 
orientation. However it is recommended that it is placed in the cool part of the cabinet and away from 
loudspeaker vibrations. 

The solderability of the terminals and mounting tabs (except cut edges) is according to IEC 68-2, test 
Ta (230 + 10 °C, 2 + 0,5s). The resistance to soldering heat is according to IEC 68-2, test Tb 

(260 +5°9C, 10+ 1s). 


1 2x! 
1,37 9) (9x1 aie 


yy 


: 


tH re 
10.60 | | oo 47 | 


<— 24.77 —» 


- 34,93 ———> 











<—_—— 40,01 ————> 
<——_—_- 55 25 ——__—_ > 
<+—__——_— 60 33 ———____+ 


<—______— 70 49 ———_—____-> 














<—___________ 89. 65 ———_________> 
<$$ 85,73 ——___________ > 


90,17 — +] 7288768 


Dimensions in mm 


(1) only for U412. 


Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is 
+ 0,05 mm. 
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U411 3112 218 51790 
U412 3112 218 51810 





ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative 
humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 9,2 +0,2 V. 


General 
Semiconductors 
r.f. input MOSFET transistor BF980 (3SK87) 
oscillator transistor . BF970 
i.f. amplifier transistor BF324 
mixer diode 1SS99 
tuning diodes | 3 x BB405B 
surge protection diode BAV10 
frequency divider SP4653 
Ambient temperature range 
operating | 0 to +55 °C 
storage . —25 to+ 70 °C 
| Relative humidity . max. 95% 


Voltages and currents 


Supply voltage +12V + 10% 
Current drawn from + 12 V supply max. 45 mA; typ. 34 mA 
A.G.C. voltage 

voltage range + 9,2 to+ 0,85 V 

voltage at nominal gain +92+05V 

voltage at 30 dB gain reduction min. 1 V 
Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage. 
A.G.C. current max. 0,2 mA 
Slope of a.g.c. characteristic at end of specified range type. 50 dB/V 
Tuning voltage range EA LOE 2G: Mh 
Current drawn from 28 V tuning voltage supply 

at Tamb = 25 OC and 60% relative humidity max. 0,25 vA 

at Tamb = 25 OC and 95% relative humidity max. 1,0 uA 

at Tamb = 55 OC and 60% relative humidity max. 1,0 vA 
Slope of tuning characteristic | 

channel E21 typ. 22 MHz/V 

channel E69 typ. 5 MHz/V 


Note: the source impedance of the tuning voltage must be maximum 47 ki. 
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Fig. 5 Typical tuning characteristic 


bands IV and V. 
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Fig. 4 Typical a.g.c. characteristic, 
bands IV and V. 
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Frequencies 


Frequency range 
bands IV and V 


Intermediate frequencies 
picture 
sound 


Wanted signal characteristics 
Input impedance 


V.S.W.R. and refiection coefficient 
(values between picture and sound carrier, 
as well as values at picture carrier) 


V.S.W.. 
reflection coefficient 


R.F. curves, bandwidth 
R.F. curves, tilt 


A.G.C. range 

Power gain | 

Maximum gain difference between any two channels 
Noise figure 

Overloading 


Input signal producing 1 dB gain compression 
at nominal gain 


Input signal producing either a detuning of the oscillator 
of + 300 kHz or —1000 kHz or stopping of the 
oscillations at nominal gain 


Unwanted signal characteristics 
Image rejection (measured at picture carrier frequency) 


|.F. rejection (measured at picture carrier frequency) 


October 1982 


Channel E21 (picture carrier 

471,25 MHz) to channel E69 (picture 
carrier 855,25 MHz). Margin at the 
extreme channels: min. 3 MHz. 


systems G and H | systems | and K 
38,9 MHz 39,5 MHz 
33,4 MHz 33,5 MHz 


The oscillator frequency is higher than 
the aerial signal frequency. 


75 QQ 


at nominal gain during gain control 


max. 5 max. 6 
max. 66% max. 71% 
typ. 24 MHz 


on any channel the amplitude 
difference between the top of the 

r.f. resonant curve and either the 
picture frequency, or the sound 
frequency, or any frequency between 
them will not exceed 3 dB at nominal 
gain, and 4 dB in the a.g.c. range. 
between nominal gain and 20 dB gain 
reduction. 


min. 30 dB 
min. 20 dB 
typ. 4 dB. 

max. 10 dB 


typ. 90 dB (uV) into 75 Q 


typ. 100 dB (nV) into 75 Q 


min. 53 dB; type. 50 dB 
min. 60 dB 





U.H.F. television tuners 





N +4 rejection - 


Interference signal for an interference ratio of 53 dB 
- referred to wanted picture carrier (picture to sound 
carrier ratio of 7 dB; wanted signal 60 dB (zV); tuner 
operating at nominal! gain) 


interfering signal N + 4 
interfering signal N —4 


Cross modulation 


Input signal producing 1% cross modulation, i.e. 1% of the 
modulation depth of the interfering signal is transferred to 
the wanted signal | 


Out of band modulation at nominal gain 
v.h.f. | 
WAL. TT 


Oscillator characteristics 
Pulling 


Input signal of tuned frequency producing a shift of the 
oscillator frequency of 10 kHz, at nominal gain 


Shift of oscillator frequency at a change of the 
voltage of 5% 


Drift of oscillator frequency during warm-up time 
(after the tuner has been completely out of operation 
for 15 min, measured between 5s and 15 min after 
switching on). 


Drift of oscillator frequency at a change of the 
ambient temperature from + 25 to + 50 °C (measured 
after 3 cycles from + 25 to + 55 °C) 


|.F. circuit characteristics 
Bandwidth of i.f. output circuit 


U41i 
U412 


typ. 80 dB (uV) into 75 Q 
typ. 73 dB (nV) into 75 Q 


typ. 108 dB (nV) into 75 & 
typ. 108 dB (nV) into 75 Q 


typ. 80 dB (nV) into 75 Q 


max. 500 kHz 


max. 250 kHz 


max. 1000 kHz 


5+1MHz 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 6, tuning voltage 15 V. 


Bandwidth variation of i.f. output circuit as a result 
of r.f. tuning; tuning voltage 15 V 







OLE, 
GENERATOR | 
(Z=7522) 


Fig. 6. 


max. 500 kHz 






TELEVISION 
TUNER 


7285766 
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U4 3112 218 51790 
U412 3112 218 51810 





Attenuation between i.f. injection point and i.f. 
output of the tuner typ. 18 dB 


Miscellaneous 


Radio interference 


Oscillator radiation and oscillator voltage Within the limits of C.1.S.P.R. 13 
at the aerial terminal (1975) 
Immunity from radiated interference | Meets the limits of BS905 (1969) 


with a reserve of at least 5 dB 


Microphonics There will be no microphonics, 
provided the tuner is installed 
in a professional manner. 


Surge protection 

Protection against voltages max. 5 kV 

Note: 10 discharges of a 470 pF capacitor into the aerial terminal. 

Protection against flashes max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to the 
aerial terminal. | 


ADDITIONAL INFORMATION 
1.F. injection 


Terminal 4 (supply voltage) can be used as i.f. injection point, provided the sudnly voltage is apaled to 
terminal 4 via a resistor of 10 {2 (see Fig. 7). The tuning voltage should be 15 V. 









ae 10 nF 
GENERATOR 
Z=75(50) 2 





TELEVISION - 
TUNER 






+ UHF ——~e- 


supply voltage 


z 
| a 7Z85767 


Fig. 7. 
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U412 


Connection of the i.f. amplifier 


Connection to the i.f. amplifier should be either by a printed connection of minimum length or by a 
shielded connection such as a coaxial cable. 


Measuring method of power gain 


The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 6. 


36,5 MHz 





7285765 


Fig. 8. 


The RC-circuit roughly matches the i.f. output impedance to 75 {2 at the resonant frequency of the 
i.f. output circuit, which should be tuned to 36,5 MHz; the bandwidth is approx. 5 MHz (Fig. 8). 
Because the input and output impedances of the tuner are now 75 92, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 Q source and a 75 QQ 
detector. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass tool with a blade as shown in Fig. 9. A suitable tool 
is available under catalogue number 7122 005 47680. - 


O75 tS 
+0,3 i, 


Y 
0 
2,2_1 


4 7Z75077.1 ‘ 


Fig. 9. 
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U.H.F. TELEVISION TUNER 


with diode tuning 


QUICK REFERENCE DATA 


Systems L (standard) 
Channels | E21 to E69 
Intermediate frequencies 
picture 32.7 MHz: 
sound 39.2 MHz 
APPLICATION 


This tuner covers u.h.f. channels E21 to E69 to meet the special requirements of television sets in France. 





February: 1981 133: 





_o 





DESCRIPTION 


The UF5 is au.h.f. tuner with electronic tuning, covering the u.h.f. band from 470 to 860 MHz 
(channels E21 to E69). 

The tuner circuit is built on a printed wiring board, and enclosed in a metal housing comprising a 
rectangular frame with front and rear covers. (See Fig. 2). 

A shielded aerial lead is fitted to one of the shorter sides of the frame, all the other terminals (supply- 
input stage, a.g.c., tuning voltage, supply for oscillator and i.f. stage, i.f. injection and i.f. output) are 
made via connecting pins in the underside. Mounting ts as shown in Figs 2 and 3. 

Electrically, the tuner consists of an input circuit with high pass characteristic, followed by a transistor 
in grounded base configuration (see Fig. 1). The collector load of the input transistor is formed by a 
double tuned circuit with inductive bottom end coupling to the mixer stage. The i.f. signal, originated 
in the mixer stage, is amplified by a second transistor in grounded base configuration. | 
3-variable capacitance diodes tune the double tuned circuit and the oscillator. 

The i.f. output signal is extracted from the low end of the double-tuned output circuit. 

A d.c. path to ground for the collector current of the i.f. transistor is provided inside the tuner. 

The sound i.f. frequency is 39,2 MHz and the vision i.f. frequency is 32,7 MHz. 
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CIRCUIT DIAGRAM 


D8776 
© test point 
O 
(10) 


V6 
(8) 


O 
(6) 


O , 
INJ LF +12V 


(7) 
FELT 





Fig. 1. 


f 
) & 





February 1981 135 


410Qmax 








D&781A 





Figs.2: 


2=r.f. supply voltage +12 V 

3 = a.g.c. voltage +3.7 V to +8.5 V. 

4 = tuning voltage r.f. +1 to +28 V 

6 = oscillator/i.f. supply voltage, +12 V. 

7 = 1.f. injection point. 

8 = tuning voltage oscillator +1 to +28 V. 
10 = i.f. output 


Mass approx. 75 q 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, with connections as shown by 
the piercing diagram in Fig. 3. (The tuner may also be mounted in a socket. Information will be 
supplied upon request). 

It is recommended that the tuner be installed in a coo! part of the receiver cabinet and not exposed 

to the vibrations of the loudspeaker. There are no restrictions on orientation. 

The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 

2 + 0.5s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 5 OC, 10 + 1s). 


— ae 








E E | 
11.34 
10 
| E 
7,56(x9) — 
5.66 5.66 — 
, D8782 —_ 
Fig. 3. 
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ELECTRICAL DATA 


The electrical values are measured on the u.h.f. tuner alone. Unless otherwise specified all electrical 
values apply at an ambient temperature of 25 + 5 °C, a relative humidity of 60 + 15%, a supply voltage 
of 12 + 0.3 V and an a.g.c. current of —9 mA + 0.2 mA. 

Within the given tolerance range of supply voltage and a.g.c. current, only insignificant deviations from 
the specified values can be expected. oe 

Under the extreme conditions of temperature and humidity as given below, the tuner will function 
normally, but some specified limits may be exceeded. 


Voltages and currents 


Supply voltage | +12 Vil1V 
Current drawn from 12 V supply 

current at nominal gain typ. 8mA 

current at 30 dB gain reduction typ. 13mA 
A.G.C. voltage | 

at nominal gain 8.5 V 

at 30 dB gain reduction 5.8 V 


For a.g.c. characteristics see Fig.4 
Tuning voltage range +0.3 to +28 V 


Current drawn from +28 V tuning . 
voltage supply max. O.5 yA 


Slope of tuning characteristics see Fig.5 


D8783 
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a.g.c. voltage (V) | tuning voltage (V) 
Fig. 4. Fig. 5. 
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Frequencies 


Frequency range 


Margin at extreme channels 
Intermediate frequency 
picture 
sound 
Wanted signal characteristics 


Input impedance 
asymmetrical 


V.S.W.R. at picture carrier frequency 
at nominal gain 


R.F. bandwidth 
R.F. tilt (only for i.f. 39.2/32.7 MHz) 


A.G.C. dynamic range 


Reflection coefficient at picture carrier frequency 
at nominal gain 


Power gain all channels 


Noise figure all channels 


Unwanted signal characteristics 


Image rejection (measured at picture frequency) 
channels 21 to 69 


|.F. rejection (measured at picture carrier and 
colour sub-carrier frequency) 


N +3 rejection 


Interference signal for an interference ratio of 
53 dB referred to wanted signal (picture to 
sound carrier ratio of 7 dB, wanted signal 

60 dB (uV): tuner operating at nominal gain) 


Oscillator 


Shift of oscillator frequency at achange of the 
supply voltage of 1 V. | 


Shift of oscillator frequency for a change in 
ambient temperature of 15 °C 





UFS 





Channel 21 (vision 471.25 MHz, 
sound 477.75 MHz) 
Channel 69 (vision 855.25 MHz, 
sound 861.75 MHz). 


min. 3MHz 


32.7 MHz 
39.2 MHz 


75 &2 


=>4dB 
typ. 15 dB 


On any channel the amplitude 
difference will not exceed + 2 dB 


= 30 dB 


max. 66% 


typ. 17 dB 


= 14 dB 


<9 dB 
typ. 6.5 dB 


= 32 dB 
typ. 43dB 


min. 60dB 


10 dB mV 


typ. 400 kHz 


S 550 kHz 
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ELECTRICAL DATA (continued) 


I.F. circuit characteristics 
The curve shows two peaks on the frequency characteristic curve, these peaks occur at the tuning 


point of the sound and vision carriers. 
| D8785 


Vision peak at 32.7 MHz O dB 
Sound peak at 39.2 MHz 0+0.2 dB 
Deviation <1dB 





Miscellaneous 
Radio interference 


’ Oscillator radiation and oscillator 


voltage at aerial terminal Within the limits of C.1.S.P.R. 24/3 
(1970) and VDE 0872/7.72 
For the oscillator radiation use is 
made of the relaxed limit of 3 mV/m 
(70 dBuV/m). 


Microphonics 


Microphony will not occur if the tuner is professionally installed. 





140 


February 1981 


UV411 














UV 412 
V.H.F./U.H.F. TELEVISION TUNERS 

QUICK REFERENCE DATA 
Systems | C.C.1.R. systems B and G 
Channels | | 

v.h.f. | . NZ1toC 

v.h.f. 1 . . M4 to E12 

u.h.f. E21 to E69 
Intermediate frequencies 

picture 38,9. MHz 

sound 33,4 MHz 
APPLICATION 


Designed to cover the v.h.f. and u.h.f. channels of C.C.I.R. systems B and G, with extended v.h.f. 
frequency ranges. 


Tuner UV412 is equipped with a frequency divider, which makes this type suitable for digital tuning 
systems based on frequency synthesis; for the remainder it is equal to type UV411. 
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3122 127 24360 
3122 127 42010 


DESCRIPTION 


The UV411 and UV412 are combined v.h.f./u.h.f. tuners with electronic tuning and band switching, 
covering the v.h.f. band | including the New Zealand channel 1, and the Italian channel C (frequency 
range 44 to 92 MHz), the v.h.f. band III including the Morocco channel M4 (frequency range 162 to 
_230 MHz), and the u.h.f. band (frequency range 470 to 861 MHz). 


Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a 
metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common aerial 
connection (v.h.f. and u.h.f.) is on one of the frame sides, all other connections (supply voltages, a.g.c. 
voltage, tuning and switching voltages, i.f. output) are made via terminals in the underside. The 
mounting method is shown in Fig. 3. 


Electrically, the tuners consist of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable 
v.h.f. band I/I11 wide band input filters to gate 1 of an input MOSFET tetrode (with internal gate — 


_ protection against surge). 


The input filters are provided with an i.f. and f.m. suppression circuit. The drain load of the MOSFET 
tetrode is formed by a double tuned switchable bandpass filter, transferring the r.f. signal to the 
emitter of the mixer transistor. The oscillator signal is also fed to the emitter of the mixer transistor. 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at the low end of 
which the i.f. signal is coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection 
to align the i.f. output circuit of the tuner together with the i.f. amplifier of the television receiver. 

An additional test point, which is accessible through a hole in the top of the tuner, is connected to the 
collector of the mixer transistor. | 


The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes; band switching is achieved 
by 5 switching diodes. 


The u.h.f. part of the tuner consists of a high-pass input circuit connected to gate 1 of an input 
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode 
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. 
The i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f. 
amplifier. | 

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes. 

In all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrode. 


The electrical circuit of the UV412 is extended with a frequency divider SAB1077 (division ratio of 
256), which inputs are connected to the v.h.f. and u.h.f. oscillator. The outputs are complementary 
open-collector current sources; they are connected to terminals 12 and 13. The output voltage is 
determined by the external load and the supply voltage, which is connected to this load. They should 
be chosen such that: 

— the output-voltage rating of 10 V is not exceeded; 

— the output voltage does not drop more than 1,6 V below 5 V (supply voltage of frequency divider): 
— the output-voltage swing does not exceed 1 V. 


Radiation by the output signal may be reduced by transporting the two complementary signals via 
twisted wires or a flat cable, even if only one signal is to be used to drive the subsequent circuit. 
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UV411 3122 127 24360 
UV 412 3122 127 42010 





MECHANICAL DATA Dimensions in mm 








aerial 





7286377.2 





test point for if. injection 
(to be established) 


Fig. 2a. 
Terminal 1 = aerial 
~ 2 = supply voltage, v.h.f. |, +12 V 
y 3 = supply voltage, v.h.f. Ill, +12 V 
‘-F ] $04 4 = supply voltage, u.h.f., + 12 V;i.f. injection 
a 5 = a.g.c. voltage, + 9,2 to + 0,85 V 
- 6 = supply voltage, v.h.f. and u.h.f., +12 V 
apPae 7 = tuning voltage, + 1 to + 28 V 
9 = |.f, output 
Fig. 2b |.F. output coil, 10 =earth 
Torque for alignment: 2 to 15 mNm. 12,13 = balanced output voltage of frequency divider | only for 
Press-through force: 2 10 N. 14 = supply voltage, frequency divider, + 5 V UV412 
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Mass approx. 127 g 


Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a bracket. Information wil! be supplied 
upon request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on 
orientation. 

The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 
2 +0,5s). The resistance to soldering heat is according to [EC 68-2, test Tb (260 + 5 9C, 10 + 1s). 


—_________ 90,17 


+0,1 


445 >| | 





2/953 ~< 


|! 1969 


«— 3493 —— 


<«—- 4001 ——— 


<< _ g9573'') —_______+] 7286376.2 


(1) Only for UV412. 


Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is 
+0,05 mm. 
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ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 °C, a relative 
humidity of 60 + 15%, asupply voltage of 12 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V. 


General 


Semiconductors, bands | and |I| 


r.f. amplifier BF982 

mixer BF324 

oscillator BF926 

tuning diodes 3 x BB809 
switching diodes 5 x BA482/483/484 
_d.c. blocking diodes 2 x BAW62 


Semiconductors, bands IV and V 
r.f. amplifier 


BF980 (3SK87) 


oscillator BF970 

mixer 1$S99 

tuning diodes 3 x BB405B 
— surge protection diodes 2 x BAV10 
= Ambient temperature range 
— operating 0 to + 55 °C 

storage —25 to + 70 °C 

Relative humidity max. 95% 


Voltages and currents 
Supply voltage 


Current drawn from + 12 V supply 
bands | and III 
bands IV and V 


Bandswitching 


For operation in all bands the supply voltage is permanently connected to 


supply voltage is connected to: 
terminal 2 for operation in band I, 
terminal 3 for operation in band III, 


terminal 4 for operation in bands IV and V. 


A.G.C. voltage (Figs 4, 5 and 6) 
voltage range 


+12V + 10% 


max. 55 mA; typ. 44 mA 
max. 50 mA; typ. 40 mA 


terminal 6. Additionally the 


+92tot+085V _ 


voltage at nominal gain +92+0,5V 
voltage at 40 dB gain reduction 

band | typ. 3 V 
band III typ. 1,5 V 
voltage at 30 dB gain reduction typ.2V 


Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage. 


A.G.C. current max. 0,3 mA 
Slope of a.g.c. characteristic, 
at the end of the specified a.g.c. range 
bands | and III | typ. 25 dB/V 
bands IV and V typ. 50 dB/V 
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bands IV and V. 
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Fig. 7 Typical tuning characteristic, band |. 


March 1982 


picture carrier frequency (MHz) 


850 


0 


i i rE 
so ETT 
oa 


Pees 
EAne eS 


10 


30 





ean 
coo A _| anne 
SEER ARE EH 
Smey ai PE 


Pe IA eS 
rey ee 





250 















i 
Eee eee ae cae 
Ptetthh EEeeee 
Sa ces ey eee 
noe 
SOe0007 Ceeeeee 
i al A 
Spa soe Nee 
i 0 a le 
Seco) eae 
i 
i 
peal arse telele oles 


0 10 20 30 
tuning voltage (V) 


200 
















175 












Fig. 8 Typical tuning characteristic, band |II. 














— 20 30 
tuning voltage (V) 


Fig. 9 Typical tuning characteristic, bands |V and V. 


V.H.F./U.H.F. television tuners | UV411 





UV412 
Tuning voltage range (Figs 7, 8 and 9) +jto+28V 
Current drawn from 28 V tuning voltage supply 
at Tamb = 25 °C max. 0,5 vA 
at Tamb = 55 °C | max. 2 uA 


Note: The source impedance of the tuning voltage offered to terminal 7 must be maximum 47 kQ. 


Slope of tuning characteristic 


band |, channel E2 3 MHz/V 
channel E4 2 MH2/V 
band III, channel E5 7 MHz/V ; 
channel E12 2 MHz/V typical values 
bands IV and V, channel E21 22 MHz/V 
channel E69 | 5 MHz/V 


Frequencies 


Frequency ranges 
band | channel NZ1 (picture carrier 45,25 MHz) to 
| channel C (picture carrier 82,25 MHz).* 

Margin at the extreme channels: min. 1,5 MHz. 

band II | ~ channel M4 (picture carrier 163,25 MHz) to 
channel E12 (picture carrier 224,25 MHz). 
Margin at the extreme channels: min. 2 MHz. 

bands IV and V . channel E21 (picture carrier 471,25 MHz) to 
channel! E69 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 


Intermediate frequencies 
picture _ : 38,9 MHz 
sound 33,4 MHz 
The oscillator frequency is higher than 
the aerial signal frequency. 


Wanted signal characteristics , 
Input impedance 75 Q 


V.S.W.R. and reflection coefficient 
(values between picture and sound carrier 
as well as values at picture carrier) 


f 


V.S.W.F. at nominal gain during gain contro! 
bands | and |I! max. 4,5 max. 5,5 
bands IV and V max.5 max. 7 

reflection coefficient 
bands | and II max. 64% max. 69% 
bands IV and V _ max. 66% max. 75% 

R.F. curves, bandwidth 

band | typ. 11 MHz 

band II typ. 13 MHz 

bands IV and V typ. 20 MHz 


* Channel! R4 (picture carrier 85,25 MHz) is within the frequency range, but not specified. 
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R.F. curves, tilt on any channel the amplitude difference 
between the top of the r.f. resonant curve 
and the picture frequency, the sound 
frequency, or any frequency between them 
will not exceed 3 dB at nominal gain, and 
4 dB in the a.g.c. range between nominal 
gain and 20 dB gain reduction. 


A.G.C. range 


bands | and III | min. 40 dB 
bands IV and V min. 30 dB 
Power gain (see also Measuring method of power gain) 
bands | and III min. 22 dB 
channel E3 . typ. 28 dB 
channel E5 | typ. 28 dB 
channel E12 typ. 28 dB 
bands IV and V min. 20 dB 
channel E21 typ. 28 dB 
channel E40 typ. 27 dB 
channel E69 | typ. 26 dB 
Maximum gain difference 
between any two v.h.f. channels typ. 2dB 
between any two u.h.f. channels typ. 3dB 
between any v.h.f. and u.h.f. channel typ. 4dB 
Noise figure 
bands | and III, except channels NZ1 and M4 max. 7 dB. 
channels NZ1 and M4 max. 10 dB 
channel E3 typ. 4dB 
channel E5 typ. 4dB 
channel E12 typ. 5dB 
bands IV and V | max. 10 dB 
channel E21 | | typ. 6dB 
channel E40 typ. 6dB 
channel E69 typ. 7dB 
Overloading 


Input signal producing 1 dB gain 
compression at nominal gain 
bands | and II! | typ. 90 dB (uV) into 75 Q 
bands IV and V typ. 90 dB (uV) into 75 Q 


‘Input signal producing either a detuning 
of the oscillator of + 300 kHz or 
—1000 kHz or stopping of the 
oscillations at nominal gain 
bands | and II typ. 100 dB (pV) into 75 Q 
bands IV and V typ. 100 dB (uV) into 75 Q 


Unwanted signal characteristics 


image rejection (measured at picture carrier frequency) 


bands i and III, except channels C and R4 min. 60 dB; typ. 70 dB. 
channels C and R4 min. 55 dB 
bands IV and V min. 44 dB; typ. 53 dB 


150 March 1982 


V.H.F./U.H.F. television tuners UV411 





UV 412 
|.F. rejection (measured at picture 
carrier frequency) 
channel NZ1 min. 40 dB 
channel E2 min. 45 dB 
channels E3 to C min. 50 dB 
band {II min. 60 dB 
bands IV and V min. 60 dB 
Note: At colour sub-carrier frequency maximum 6 dB less rejection. 
N + 4 rejection (for u.h.f. only) 
Interference signal for an interference 
ratio of 53 dB referred to wanted picture 
carrier (picture to sound carrier ratio 
of 10 dB; wanted signal 60 dB (uV); tuner 
operating at nominal gain) typ. 75 dB (uV) into 75 Q 


Cross modulation 
Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


In channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier 


frequency) 
bands | and III 
at nominal gain (wanted input level 60 dB (uV)) typ. 74 dB (uV) into 75 Q 
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94 dB (uV) into 75 Q 
bands IV and V | 
at nominal gain (wanted input level 60 dB (uV)) typ. 74 dB (uV) into 75 Q 
at 30 dB gain reduction (wanted input level 90 dB (uV)) | typ. 94 dB (uV) into 75 Q 
In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier 
of channel N + 2 for v.h.f. |, or channel N + 3 for v.h.f. II1, or channel N + 5 for u.h.f.) 
bands | and II! 
at nominal gain (wanted input level 60 dB (uV)) typ. 82 dB (uV) into 75 Q 
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94 dB (nV) into 75 Q 
bands IV and V 
at nominal gain (wanted input level 60 dB (uV)) typ. 82 dB (uV) into 75 Q 
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 94 dB (uV}) into 75 Q 
Out of band cross modulation at nominal gain . 
v.h.f. |, interfering from v.h.f. II! typ. 94 dB (nV) into 75 Q 
v.h.f. |, interfering from u.h.f. typ. 90 dB (nV) into 75 Q 
v.h.f. Ill, interfering from v.h.f. | | typ. 94 dB (uV) into 75 Q 
v.h.f. HI, interfering from u.h.f. typ. 90 dB (uV) into 75 Q 
u.h.f. interfering from v.h.f. | - typ. 94 dB (uV) into 75 Q 
u.h.f. interfering from v.h.f. III typ. 86 dB (uV) into 75 Q 
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Oscillator characteristics . 


Pulling 

Input signal of tuned frequency producing a 

shift of the oscillator frequency of 10 kHz, 

at nominal gain 
bands | and II! i typ. 80 dB (nV) into 75 Q 
bands IV and V typ. 80 dB (uV) into 75 Q 


Shift of oscillator frequency at a change 

of the supply voltage of 5% 
bands | and III | max. 200 kHz 
bands IV and V max. 400 kHz 


Drift of oscillator frequency 
during warm-up time (after the tuner 
has been completely out of operation — 
for 15 min, measured between 5 s and 
15 min after switching on) max. 250 kHz 


during warm-up time (after the input 

stage is in operation for 15 min, 

measured between 2 s and 15 min 

after band switching) max. 250 kHz 


at a-change of the ambient temperature 

from + 25 to + 40 °C (measured after 

3 cycles from + 25 to + 55 °C) 
bands | and II] max. 300 kHz 
bands IV and V max. 500 kHz 


Frequency divider characteristics; only valid for UV412 


Supply voltage +5V+5% 
Current drawn from + 5 V supply 
bands | and I! max. 45 mA; typ. 35 mA 
bands |V and V max. 55 mA; typ. 45 mA 
Output voltage 3,4 to 10 V, depending on load 


and supply voltage 


Output current 


at output voltage 3,4 V min. 1mA 
at output voltage 5 V max. 1,5mA 
Interference signal on the i.f. output max. 3 pV 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10 


.F. circuit characteristics 
Bandwidth of i.f. output circuit 5 +1 MHz 


Note: !.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage 2 V; 
u.h.f. band switched on. 


Bandwidth variation of i.f. output circuit as 
a result of r.f. tuning and band switching 
(reference: u.h.f.; tuning voltage 2 V) max. 650 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner. 
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R1 
i.f. output detector probe 
of tuner 182 (Z=75Q) 
ea 22.0% 
7 7288506 
Fig. 10. 
- Detuning of the i.f. output circuit as a 
result of r.f. tuning and band switching 
(reference: u.h.f.; tuning voltage 2 V) max. 500 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner. 


Minimum tuning range of i.f. output coil ~ 33 to 40 MHz 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10. 


Attenuation between i.f. injection point 
and I.f. output of the tuner typ. 16 dB 


Miscellaneous 


Radio interference 
Oscillator radiation and oscillator 
voltage at the aerial terminal Within the limits of C.1.S.P.R. 13 


(1975) and VDE 0872/7.72. 


Microphonics There will be no microphonics, 
provided the tuner is installed 
in a professional manner. 


Surge protection 
Protection against voltages max. 5kV 


Note: 10 discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30 s is connected to the 
aerial terminal. 
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ADDITIONAL INFORMATION 

i.F. injection 

Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage 
is applied to terminal 4 via a resistor of 10 Q (see Fig. 11). The u.h.f. band should be switched on; 
tuning voltage should be 2 V. 





ales TOF 
GENERATOR 
(Z=75Q2) 






TELEVISION 
TUNER 













7286374 


Fig. 11. 


Connection of the i.f. amplifier 


No special precautions are required to load and to match the i.f. output of the tuner. 
Connection of supply voltages 
1S V 


82.2 f 272 
a: 3 b4 


v.h.f. I v.h.f. I u.h.f. vihet. fu het. 
7286375 





Fig. 12. 
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Measuring method of power gain | 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10. 


36,15 MHz 





7272748.1 


Figs 13; 


The RC-circuit roughly matches the i.f. output impedance to 75 {2 at the resonant frequency of the 
i.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth is approx. 5 MHz (Fig. 13). 


Because the input and output impedances of the tuner are now 75 2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 22 source and a 75 Q 


detector. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with abrass tool with a blade as shown in Fig. 14. A suitable 
tool is available under catalogue number 7122 005 47680. 


ad 
0,75_.0 


Y 
0 
221 
A 71275077 


Fig. 14. 
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UV 414 
V.H.F./U.H.F. TELEVISION TUNERS 

QUICK REFERENCE DATA 
Systems C.C.I.R. systems B and G 
Channels 7 | 

vehi. E2 to E4 

v.h.f. TI E5 to E12 

u.h.f. E21 to E60 
Intermediate frequencies 

picture 38,9 MHz 

sound 33,4 MHz 
APPLICATION 


Designed to cover the v.h.f. and u.h.f, channels of C.C.I.R. systems B and G, with extended v.h.f. 
frequency ranges. 

The tuners comply with the requirements of radiation, signal handling capability, and immunity from 
radiated interference of Amtsblatt DBP69/1981. 

Tuner UV414 is equipped with a frequency divider, which makes this type suitable for digital tuning 
systems based on frequency synthesis; for the remainder it is equal to type UV413. 
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DESCRIPTION 


The UV413 and UV414 are combined v.h.f./u.h.f. tuners with electronic tuning and band switching, 
covering the v.h.f. band | (frequency range 47 to 68 MHz), the v.h.f. band III including the Morocco 
channel M4 (frequency range 162 to 230 MHz), and the u.h.f. band (frequency range 470 to 790 MHz). 


Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a 

metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common aerial 
connection (v.h.f. and u.h.f.) is on one of the frame sides, all other connections (supply voltages, a.g.c. 
voltage, tuning and switching voltages, i.f. output) are made via feed-through capacitors in the underside. 
The mounting method is shown in Fig. 3. 


Electrically, the tuners consist of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable 
v.h.f. band I/II! wide band input filters to gate 1 of an input MOSFET tetrode (with internal gate 
protection against surge). : 

The input filters are provided with an i.f. and f.m. suppression circuit. The drain load of the MOSFET 
tetrode is formed by a double tuned switchable bandpass filter, transferring the r.f. signal to the 
emitter of the mixer transistor. The oscillator signal is also fed to the emitter of the mixer transistor. 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at the low end of 
which the i.f. signa! is coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection 
to align the i.f. output circuit of the tuner together with the i.f. amplifier of the television receiver. 

An additional test point, which is accessible through a hole in the top of the tuner, is connected to the 
collector of the mixer transistor, 


The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes; band switching is achieved 
by 5 switching diodes. 


The u.h.f. part of the tuner consists of a tuned input circuit connected to gate 1 of an input MOSFET 
tetrode {with internal gate protection against surge). The drain load of this MOSFET tetrode is formed 
py a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. 

The i.f. signal from the mixer diode is amplified by the v.h,f. mixer transistor, now operating as an 1.f. 
amplifier. 

The input, r.f. band pass filter and osciliator circuits are tuned by 4 tuning diodes. 


in all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrode. 


The electrical circuit of the UV414 is extended with a frequency divider SAB1077 (division ratio of 
256), which inputs are connected to the v.h.f. and u.h.f. oscillator. The outputs are complementary 
open-co!lector current sources; they are connected to terminals 12 and 13. The output voltage is 
determined by the external load and the supply voltage, which is connected to this load. They should 
be chosen such that: 

— the output-voltage rating of 10 V is not exceeded; | 

— the output voltage does not drop more than 1,6 V below 5 V (supply voltage of frequency divider); 
— the output-voltage swing does not exceed 1 V. 


Radiation by the output signa! may be reduced by transporting the two complementary signals via 
twisted wires or a flat cable, even if only one signal is to be used to drive the subsequent circuit. 





September 198? 






159 























CO + ", “Bry 

y T Aluo PLP AN ; N 
<ft <r roan A - (AL+) (AG8'0+ vonsalul "| Pa) 
> = (AG+) aSeiiea indino (A8Z+ OU L+) Hyuns ya 0126+) H(AZL4) GUN (AZLH) DOT FUA (AZEH) IU OD 
afierjon Addins A indyno "41 a6e1jon Buiuny aberjon Ayddns aBbeyjoa “3°62 abeijon Ajddns a5eyjoa Ayddns aGexjon A\ddns co 
J- ssceze ©) © @ S ©) © © rs 

—— 4+ — —— — St — a} — ft a lee ae a 
O89 029 699 899 £93 999 $99 y E 
| + 
‘ ® 
Y 








9p 





LE 3 
€69 


LLOLEVS 


Std Shy | (Jeu 
} 





= 
| ee Tlie = 
a = 
te a 











| [ cia cL£9 T =a | 
























































+ 
el if 
for | = 
r 
f+} 
9GD 689 ya9 
/— 
iza 
an 













































































(7) 
fm 
® 
c 
i] 
+ 








ion 


iS 

















telev 








H.F 





/U 


























V.H.F 








jersac 


UV 413 3122 127 00750 
UV414 | 3122 127 00760 





MECHANICAL DATA Dimensions in mm 








aerial 





6 7 910 12 aes 


+182 —————r | 








7286377.2 





test point for if. injection 
(to be established) 






Fig. 2a. 
Terminal 1 = aerial 
2 = supply voltage, v.h.f. 1, +12 V 
oy 3 = supply voltage, v.h.f. HII, + 12 V 
ee ers 4 = supply voltage, u.h.f., + 12 V;i.f. injection 
“! 5 = a.g.c. voitage, + 9,2 to + 0,85 V 
6 = supply voltage, v.h.f. and u.h.f., + 12 V 
oe 7 = tuning voltage, + 1 to + 28 V 
9 = i.f. output 
Fig. 2b |.F. output coil. 10 =earth 
Torque for alignment: 2 to 15 mNm. 12,13= balanced output voltage of frequency divider | only for 
Press-through force: 2 10 N. 14 =supply voltage, frequency divider, +5 V | UV414 — 
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Mass approx. 127g 


Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a bracket. Information will be supplied 
upon request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on 
orientation. 


The solderability of the terminals and mounting tabs is according to |EC 68-2, test Ta (230 + 10 °C, 
2 +0,5s). The resistance to soldering heat is according to [EC 68-2, test Tb (260 + 5 °C, 10 + 1). 
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(1) 


——— es OAS ae cl 
(1) 


<«—_§—— 8065 i 


Maa, Bmp Qn i eet | TZ 803760 


(1) Only for UV414. 


Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is 
+Q,05 mm. 
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ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative 
humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and ana.g.c. voltage of 9,2 + 0,2 V. 


General 


Semiconductors, bands | and III 


rf. amplifier 

mixer 

oscillator 

tuning diodes 
switching diodes 
d.c. blocking diodes 


Semiconductors, bands IV and V 


r.f. amplifier 
oscillator 

mixer 

tuning diodes 

surge protection diode 


Ambient temperature range 


operating 
storage 


Relative humidity 


Voltages and currents 
Supply voltage 


Current drawn from + 12 V supply 


bands | and II 
bands |V and V 


Bandswitching 
For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the 
supply voltage is connected to: 
termina! 2 for operation in band |, 

terminal 3 for operation in band Hil, 
terminal 4 for operation in bands IV and V. 


A.G.C. voltage (Figs 4, 5 and 6) 


voltage range 

voltage at nominal gain 

voltage at 40 dB gain reduction 
band | 

band II] 

voltage at 30 dB gain reduction 


A.G.C. current 


Slope of a.g.c. characteristic, 
at the end of the specified a.g.c. range 


bands | and III 
bands |V and V 
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BF982 

BF324 

BF926 

3 x BB809 

5 x BA482/483/484 
2 xX BAW62 


BF980 (3SK87) 
BF970 

18899 

4x BB405B 
BAV10 


0 to + 55 °C 
—25 to + 70 °C 


max. 95% 


+12V 410% 


max. 55 mA; typ. 44 mA 
max. 50 mA; typ. 40 mA 


+9 2to +0,85 V 
+92+05V 


typ.3 V 
typ. 1,5 V 
typ. 2 V 


Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage. 


max. 0,38 mA 


typ. 25 dB/V 
typ. 50 dB/V 
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Fig. 5 Typical a.g.c. characteristic, band !11. 
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Tuning voltage range (Figs 7, 8 and 9) 


Current drawn from 28 V tuning voltage supply 


at Tamb = 25 PC 
at Tamb = 55 OC 


UV413 
UV414 


+1to+28V 


max. 0,5 vA 
max. 2 uA 


Note: The source impedance of the tuning voltage offered to terminal 7 must be maximum 47 k&2. 


Slope of tuning characteristic 
band I, channel E2 


channel E4 
band II, channel E5 
channel E12 
bands IV and V, channel E21 
channel E60 


Frequencies 


Frequency ranges 
band | 


band III 


bands IV and V 


Intermediate frequencies 
picture 
sound 


Wanted signal characteristics 
Input impedance 


V.S.W.R. and reflection coefficient 
(values between picture and sound carrier, 
as well as values at picture carrier) 
V.S.W.F, 
bands | and II] 
bands IV and V 
reflection coefficient 
bands | and III 
bands IV and V 


R.F. curves, bandwidth 
band | 
band III 
bands IV and V 


at nominal gain 


3 MHz/V 
2 MHz/V 
7 MHz/V 
2 MHz/V 
22 MHz/V 
16 MHz/V 


typical values 


channel E2 (picture carrier 48,25 MHz) to 
channel E4 (picture carrier 62,25 MHz). 
Margin at the extreme channels: min. 1,5 MHz. 
channel E5 (picture carrier 175,25 MHz) to 
channel E12 (picture carrier 224,25 MHz). 
Margin at the extreme channels: min. 2 MHz. 
channel E21 (picture carrier 471,25 MHz) to 
channel E60 (picture carrier 783,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 


38,9 MHz 

33,4 MHz 

The oscillator frequency is higher than the 
aerial signal frequency. 


75 2 


during gain coritrol 





max. 4,5 max. 5,5 
max. 5 max. 7 
max. 63% max. 69% 
max. 66% max. 75% 

typ. 11 MHz 

typ. 13 MHz 

typ. 20 MHz 





September 1982 


165 


UV 413 3122 127 00750 
UV414 3122 127 00760 





R.F. curves, tilt on any channel the amplitude difference 
between the top of the r.f. resonant curve 
and the picture frequency, the sound 
frequency, or any frequency between them 
will not exceed 3 dB at nominal gain, and 
4 dB in the a.g.c. range between nominal 
gain and 20 dB gain reduction. 


A.G.C, range 
bands | and III min. 40 dB 
bands {V and V min. 30dB 
Power gain (see also Measuring method of power gain) 
bands | and til min. 20dB 
channel E3 ' typ. 24dB 
channel E5 | typ. 23 dB 
channel E12 typ. 22dB 
bands IV and V min. 16dB 
channel E21 | typ. 23 dB 
au channel E40 | typ. 19dB 
— channel E69 typ. 22dB 
—= Maximum gain difference 
se between any two v.h.f. channels - typ. 3dB 
between any two u.h.f. channels typ. 4dB 
between any v.h.f. and u.-h.f. channel typ. 6dB 
Noise figure _ ; 
bands | and III max. 8dB 
channel E3 typ. 5,5 dB 
channel E5 typ. 5dB 
channel E12 . typ. 6,5 dB 
bands IV and V . max. 13 dB 
channel E21 typ. 8,5 dB 
channel E40 typ. 10dB 
channel E69 typ. 9dB 
Overloading 


Input signa! producing 1 dB.gain 
compression at nominal gain 
bands | and II! typ. 90 dB (pV) into 75 Q 
bands {V and V typ. 90dB (uV) into 75 2 


Input signal producing either a detuning 
of the oscillator of + 300 kHz or 
—{1000 kHz or stopping of the 
oscillations at nominal gain 
bands | and {11 typ. 100 dB (uV) into 75 2 
bands iV and V - typ. 100 dB (uV) into 75 2 


Unwanted signal characteristics 


Image rejection (measured at picture carrier frequency) 
bands | and III min. 60 dB; typ. 70 dB 
n, 50 dB; typ. 62 dB 


bands IV and V m 
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UV413 
| UV 414 


i.F. rejection (measured at picture 
carrier frequency) 


channel E2 min. 45 dB 
channels E3 to E4 min, 50 dB 
band II] min. 60 dB 
bands IV and V | . min. 60 dB 


Note: At colour sub-carrier frequency maximum 6 dB less rejection. 


N + 4 rejection (for u.h.f. only) 

Interference signal for an interference 

ratio of 53 dB referred to wanted picture 

carrier (picture to sound carrier ratio 

of 10 dB; wanted signal 60 dB (uV); tuner 7 . 

operating at nominal gain) N+4 typ. 84 dB/xuV into 75 2 
N—4 typ. 76 dB/uV into 75 Q 


Cross modulation 
Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


In channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier 


frequency) 
bands | and III 
at nominal gain (wanted input level! 60 dB (uV)) typ. 84dB (uV) into 75 & 
at 40 dB gain reduction (wanted input level 100 dB (uV})) typ. 100 dB (uV) into 75 Q 
bands IV and V 
at nominal gain (wanted input level 60 dB (uV)) typ. 84dB (uV) into 75 Q 
at 30 dB gain reduction (wanted input level 90 dB (uV})) typ. 100 dB (uV) into 75 Q 


In band cross modulation (wanted signa!: picture carrier of channel N; interfering signal: picture carrier 
of channel N + 2 for v.h.f. I, or channel N + 3 for v.h.f. III, or channel N + 5 for u.h.f.) 


bands | and !II 
at nominal gain (wanted input level 60 dB (uV)) typ. 92 dB (uV) into 75 Q 
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 100 dB (uV) into 75 Q 
bands IV and V 
at nominal! gain (wanted input level 60 dB (uV)) typ. 92 dB (uV) into 75 92 
at 30 dB gain reduction (wanted input level 90 dB (uV}) typ. 100 dB (uV) into 75 2 
Out of band cross modulation at nominal gain 
v.h.f. |, interfering from v.h.f. II typ. 100 dB (uV) into 75 Q 
v.h.f. |, interfering from u.h.f. typ. 100 dB (nV) into 75 Q 
v.h.f. IIL, interfering from v.h.f. | | typ. 100 dB (uV) into 75 & 
v.h.f. It, interfering from u.h.f. | typ. 100 dB (zV) into 75 Q 
u.h.f., interfering from v.h.f. | typ. 100 dB (uV) into 75 QQ. 
u.h.f., interfering from v.h.f. II typ. 100 dB (uV) into 75 22 


Unwanted signal handling capability (visibility test} 
for channel combinations 
v.hf.: N£1,N£5,N411 | 
u.h.f.: N21,N+45,N+49 . according to the requirements 
| of Amtsblatt DBP69/1981, 
item 5,1.2. 
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Oscillator characteristics 


Pulling 

Input signal of tuned frequency producing a 

shift of the oscillator frequency of 10 kHz, 

at nominal gain 
bands | and III " typ. 85 dB (nV) into 75 Q 
bands IV and V typ. 85 dB (nV) into 75 Q 


Shift of oscillator frequency at a change 

of the supply voltage of 5% 
bands | and III max. 200 kHz 
bands IV and V max. 400 kHz 


Drift of oscillator frequency 
during warm-up time (after the tuner 
has been completely out of operation 
for 15 min, measured between 5 s and 
15 min after switching on) max. 250 kHz 


during warm-up time (after the input 

stage is in operation for 15 min, 

measured between 2 s and 15 min 

after band switching) max. 250 kHz 


at a change of the ambient temperature 

from + 25 to + 40 °C (measured after 

3 cycles from + 25 to + 55 °C) 
bands | and III . max. 300 kHz 
bands [V and V max. 500 kHz 


Frequency divider characteristics; only valid for UV414 


Supply voltage +5V+45% 
Current drawn from + 5 V supply 
bands | and III max. 45 mA; typ. 35 mA 
’ bands |V and V max. 55 mA; typ. 45 mA 
Output voltage _ 3,4 to 10 V, depending on load 


and supply voltage 


Output current 


at output voltage 3,4 V min. 1 mA 
~ at output voltage 5 V max. 1,5 mA 
Interference signal on the |.f. output max. 3 nV 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10 


|.F. circuit characteristics 
Bandwidth of the i.f. output circuit 5+ 1 MHz 


Note: I.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage 25 V; 
u.h.f. band switched on. 


Bandwidth variation of i.f. output circuit as 
a result of r.f. tuning and band switching 7 
(reference: u.h.f.; tuning voltage 25 V) max. 650 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner. 
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UV 414 
R1 
if, output detector probe 
of tuner 182 (Z=75Q) 
C1 22 pF 
i 7288506 
Fig. 10. 
Detuning of the |.f. output circuit as a 
result of r.f. tuning and band switching 
(reference: u.h.f.; tuning voltage 25 V) max. 500 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor ts 
connected in parallel with the i.f. output of the tuner. 


Minimum tuning range of i.f. output coil 33 to 40 MHz 


Note: I|.F. output of the tuner terminated with the circuit shown in Fig. 10. 


Attenuation between i.f. injection point 
and i.f. output of the tuner typ. 16 dB 


Miscellaneous 


Radio interference 

Oscillator radiation and oscillator 

voltage at the aerial terminal within the limits of C.I.S.P.R. 13 
(1975), VDE 0872/7.72 and 
Amtsblatt DBP69/1981. 


Immunity from radiated interference aerial input terminal meets the 
requirements of Amtsblatt 
DBP69/1981, item 5.3.2. 


Microphonics | there will be no microphonics ,. 
provided the tuner is installed 
in a professional manner. 


Surge protection 
Protection against voltages max. 5kV 


Note: 10 discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30 s is connected to the 
aerial terminal. 
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ADDITIONAL INFORMATION 


i.F. injection 

Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage 
is applied to terminal 4 via a resistor of 10 22 (see Fig. 11). The u.h.f. band should be switched on; 
tuning voltage should be 2 V. 







TELEVISION 
TUNER 


ine 
| GENERATOR | 
(Z=75Q) 











7286374 





Pige s 


Connection of the i.f. amplifier 
No special precautions are required to load and to match the i.f. output of the tuner. 


Connection of supply voltages 


+13 V 





Pete: OT, ushet, Vetus 
7286375 


Pigi: 2. 
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Measuring methad of power gain 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10. 


36,15 MHz 





7Z272748.1 


Fig,.t3; 


The RC-circuit roughly matches the i.f. output impedance to 75 {2 at the resonant frequency of the 
i.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth is approx. 5 MHz (Fig. 13). 


Because the input and output impedances of the tuner are now 75 &2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 92 source and a 75 Q 
detector. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass tool with a blade as shown in Fig. 14. A suitable 
tool is available under catalogue number 7122 005 47680. 


‘ 7Z75077.1 


Fig. 14. 
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UV 416 
V.H.F./U.H.F. TELEVISION TUNERS 

QUICK REFERENCE DATA 
Systems C.C.1.R. systems B and G 
Channels 

low v.h.f. E2 to S1 

high v.h.f.. S2 to S19 . 

u.h.f. E21 to E69 
Intermediate frequencies 

picture 38,9 MHz 

sound 33,4 MHz 
APPLICATION cs 
To cover the v.h.f. and u.h.f. channels of C.C.1.R. systems B and G, including the S channels for cable —a 
television. 


Tuner UV416 has a frequency divider, which makes it suitable for digital tuning systems based on 
frequency synthesis; it is otherwise the same as type UV415. 
Tuners UV415 and UV416 are pin-compatible with UV411 and UV412 respectively. 
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DESCRIPTION 


The UV415 and UV416 are combined v.h.f./u.h.f. tuners with electronic tuning and bandswitching, 
covering the low v.h.f. band (frequency range 47 to 111 MHz), high v.h.f. band (frequency range 111 
to 293 MHz) and u.h.f. band (frequency range 470 to 861 MHz). 


The tuners are built on a low-loss printed-wiring board, carrying all components, in a metal housing 
made of a rectangular frame and front and rear covers (see Fig. 2). The common aerial connection 
(v.h.f. and u.h.f.) is on one of the frame sides, ali other connections (supply voltages, a.g.c. voltage, 
tuning and switching voltages, i.f. output) are made via terminals in the underside. The mounting 
method is shown in Fig. 3. 

The tuners consist of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via a tuned input circuit, 
switchable between the low and high v.h.f. bands, to gate 1 of an input MOSFET tetrode (with internal 
gate protection against surge). Additional |.f. and i.f. rejection is incorporated in the input circuit. 

The drain load of the MOSFET tetrode is a double tuned switchable bandpass filter, transferring the r.f. 
signal to the emitter of the mixer transistor. The oscillator signal is also fed to the emitter of the 

mixer transistor. 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at the low end of 
which the i.f. signal is coupled out of the tuner. A test point (terminal 4) allows i.f. injection to align 
the i.f. output circuit of the tuner with the i.f. amplifier of the television receiver. 

An additional test point, which is accessible through a hole in the top of the tuner, is connected to the 
collector of the mixer transistor. 


The r.f. band pass filter and oscillator circuits are tuned by 6 eaingns diodes; band switching is achieved 
by 6 switching diodes. 


The u.h.f. part of the tuner has a high-pass input circuit connected to gate 1 of an inout MOSFET 
tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode is formed 
by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. 

The i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, which operates as an i.f. 
amplifier. . 

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes. 


In all bands the tuner is gain controlled via gate 2 of the inout MOSFET tetrode. 


The circuit of the UV416 is extended with a frequency divider SAB1077 (division ratio of 256), with 
inputs connected to the v.h.f. and u.h.f. oscillator. The outputs are complementary open-collector 
current sources connected to terminals 12 and 13. The output voltage is determined by the external 
load and the supply voltage, which is connected to this load. They should be such that: 

— the output-voltage rating of 10 V is not exceeded; 

— the output voltage does not drop more than 1,6 V below 5 V (supply voltage of frequency divider): 
-— the output-voltage swing does not exceed 1 V. 


Radiation of the output signal may be reduced by feeding the two complementary signals via twisted 
wires or a flat cable, even if only one signal is to be used to drive the subsequent circuit. 
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Dimensions inmm . 








aerial 














23 4.5 (6.7 910 12 1314 


7 SS S00 eee 





7286524 











test point for if. injection 





it coll 
Fig. 2a. 
Terminal 1 = aerial 
2 = supply voltage, low v.h.f., + 12 V 
y 3 = supply voltage, high v.h.f., + 12 V 
a O46 4 = supply voltage, u.h.f., + 12 V; i.f. injection 
: 5 = a.g.c. voltage, + 9,2 to 0,85 V 
Bie 6 = supply voltage, v.h.f. and u.h.f., + 12 V 
7 = tuning voltage, + 1 to+ 28 V 
9 = 1,f. output . 
Fig. 2b |.F. output coil. 10 =earth 
Torque for alignment: 2 to 20 mNm. 12,13 = balanced output voltage of frequency divider | only for 
Press-through force: 2 10 N. 14 = supply voltage, frequency divider, + 5 V {UV416 
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Mass approx. 127g 


Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a bracket. Information will be supplied 
upon request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on 
orientation. . 


The solderability of the terminals and mounting tabs is according to [EC 68-2, test Ta (230 + 10 °C, 
2+0,5s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 +5 °C, 10+ 15). 


—~——__————- 90,17 





+0,1 +0; 
Pas ee 
(2x) a ane 
thttee pe ey ee 
! ' ! t ‘ i t \ ' 1 i ——— ~~~ == [ewe 
445 > | gy — 
il og — 
1953 — 
| 1969 
«- 2477 > 
« 3493 ——~» 
a 4001 — 
—@—@§—— 5525 —-——> 
w~—§_——. 6033 ———_> 
fgg s.r 
re 
et 85,73 !1) _ | o22286376.2 


(1) Only for UV416. 


Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is 
+0,05 mm. 
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ELECTRICAL DATA 


Unless otherwise specified all electrica! values apply at an ambient temperature of 25 + 5 °C, a relative 
humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V. 


General 
Semiconductors, v.h.f. 
r.f. amplifier BF980 
mixer | BF324 
oscillator BF606A 
tuning diodes 6 x BB909 | 
switching diodes 6 x BA482/483 
d.c. blocking diodes 2 x BA3S17 
Semiconductors, u.h.f. 
r.f. amplifier | BF980 (3SK87) 
oscillator ) BF970 
mixer 1SS99 
tuning diodes | 7 | 3 x BB405B 
=r switching diode | BA483 
—s surge protection diodes BAV10 
Ambient temperature range 
operating | Oto + 55°C 
storage —25to+ 70°C 
Relative humidity max. 95% 


Voltages and currents 


‘Supply voltage | +12V+10% 
Current drawn from + 12 V supply 
low v.h.f. max. 50 mA; typ. 32 mA 
high v.h.f. max. 50 mA; typ. 28 mA 
u.h.f. max. 50 mA; typ. 30 mA 


Bandswitching 
For operation in all bands the supply voltage is permanently connected to terminal 6. Additionaily the 
supply voltage is connected to: 

terminal 2 for low v.h.f. operation, 

terminal 3 for high v.h.f. operaticn, 

terminal 4 for u.h.f. operation. 


A.G.C. voltage (Figs 4, 5 and 6) 


voltage range +9 2 to +0;85.V 
voltage at nominal gain +92+05V 
voltage at 40 dB gain reduction 

low v.h.f. TY¥De-3,0-V 

high v.h.f. typ. LS V 
voitage at 30 dB gain reduction, u.h.f. typ. 2V 


- Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage. 


A.G.C, current | max. 0,3 mA 
Slope of a.g.c. characteristic, 
at the end of the specitied a.g.c. range 
v.n.f. typ. 40 dB/V 
u.h.f. typ. 80 dB/V 
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Fig. 9 Typical tuning characteristic, u.h.f. 
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UV416 
Tuning voltage range (Figs 7, 8 and 9) +1to+28V 
Current drawn from 28 V tuning voltage supply | 
at Tamb = 25 OC, R.H. = 60% max. 0,5 uA 
at Tamb = 55 OC, R.H. = 60% max. 2 uA 
at Tamb = 29 OC, R.H. = 95% max. 2 uA 


Note: The source impedance of the tuning voltage connected to terminal 7 must be maximum 47 k{&2. 


Slope of tuning characteristic 


low v.h.f., channel E2— 5 MHz/V 

channel S1 1 MHz/V 
high v.h.f., channel E5 11 MH2/V | ; 

channel $19 2 MHz/V typical values 
‘u.h.f., channel E21 22 MHz/V 

channel E69 3 MHz/V 


Frequencies 


Frequency ranges | 

low v.h.f. channel E2 (picture carrier 48,25 MHz) to 
channel $1 (picture carrier 105,25 MHz). 
Margin at the extreme channels: min. 1,5 MHz. 

high v.h.f, channel S2 (picture carrier 112,25 MHz) to 
channel $19 (picture carrier 287,25 MHz). 

Margin at the extreme charinels: min. 2 MHz. 

u.h.f. channel E21 (picture carrier 471,25 MHz) to 
channel E69 (picture carrier 855,25 MHz). 
Margin at the extreme channels: min. 3 MHz. 


Intermediate frequencies 
picture 38,9 MHz 
sound 33,4 MHz 
The oscillator frequency is above the aerial 
signal frequency. 


Wanted signal characteristics 
Input impedance 75 QQ 


V.S.W.R. and reflection coefficient 
(values between picture and sound carrier, 
as well as values at picture carrier) 


VS.WE. at nominal gain during gain control 
v.h.f. max. 4 max. 4 
u.h.f. max. 5 max. 6 
reflection coefficient 
v.h.f. max. 60% max. 60% 
u.h.Ff. | max. 66% | max. 71% 
R.F. curves, bandwidth 
low v.h.f. typ. 10 MHz 
high v.h.f. | typ. 13 MHz 
u.h.f. typ. 18 MHz 
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R.F. curves, tilt on any channel the amplitude difference 
between the top of the r.f. resonant curve 
and the picture frequency, the sound 
frequency, or any frequency between them 
will not exceed 3 dB at nominal gain, and 
4 dB in the a.g.c. range between nominal 
gain and 20 cB gain reduction.* 


A.G.C. range 
v.h.f. min. 40 dB 
u.h.f. min. 30 dB 
Power gain (see also Measuring method of power gain) 
v.h.f., except channels $2, S3, $4 min. 20dB 
channels $2 and S3 _ min. 17 dB 
channel S4 min. 19dB 
channel E3 typ. 28dB 
channel E5 typ. 28dB 
channel E12 typ. 28dB 
u.h.f. min. 20 dB 
— channel E21 typ. 28dB 
on channel E40 typ. 26 dB 
oe channel E69 . typ. 25dB 
Maximum gain difference 
between any two v.h.f. channels, except channe! S2 typ. 8&dB 
between any two v.h.f. channels typ. 4dB 
between any two u.h.f. channels typ. 4dB 
between any v.h.f. and u.h.f. channel, except channel S2 typ. 8dB 
between any v.h.f. and u.h.f. channel typ. 10dB 
Noise figure 
v.h.f., except channels S2 and S3 ~ max. 8dB 
channels S2 and $3 max. 10dB 
channel E3 typ,. -59dB 
channel! E5 typ. 5 dB 
channel E12 typ. 6dB 
Wie, max. 10dB 
channel E21 typ. 6dB 
channel E40 typ. 6dB 
channel E69 typ. 8dB 
Overloading | 


Input signal producing 1 dB gain 
compression at nominal gain 
v.h.f, typ. 87 dB (uV) into 75 Q 
u.h.f. typ. 90 dB (pV) into 752° 


Input signal producing either a detuning 
of the oscillator of + 300 kHz or 
—1000 kHz or stopping cf the 
oscillations at nominal gain 
vhf. | | typ. 100 dB (uV) into 75 Q 
uh. | typ. 100 dB (uV) into 75 Q 


* 1 dB higher values on channels $17, 518, S19. 
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Unwanted signal characteristics 


Image rejection (measured at picture carrier frequency) 


v.h.f. min. 60 dB; typ. 65 d38 

u.h.f. . min. 46 dB; typ. 52 dB 
|.F. rejection (measured at picture carrier frequency) 

channel E2 min. 55 dB 

channels E3 to $1 min. 60 dB 

high v.h.f. min. 60 dB 

u.h.f. | : min. 60 dB 


Note: At colour sub-carrier frequency maximum 6 dB less rejection. 


N + 4 rejection (for u.h.f. only) 

Interference signal for an interference ratio of 53 dB 
referred to wanted picture carrier (picture to sound 
carrier ratio of 10 dB; wanted signal 60 dB (uV); 
tuner operating at nominal gain) 


N + 4 interference signal . typ. 80 dB (uV} into 75 Q 

N — 4 interference signal typ. 74.dB (uV} into 75 Q wenn 
Cross modulation a 
Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interference signal — 
is transferred to the wanted signal. 
In channel cross modulation (wanted signal: picture carrier frequency; interference signal: sound 
carrier frequency) 
v.h.f. . 

at nominal gain (wanted input level 60 dB (yuV}) typ. 74 dB (uV) into 75 2 

at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94 dB (uV) into 75 &2. 
u.h.f. 

at nominal gain (wanted input level 60 dB (uV)) : typ. 74 dB (uV) into 75 Q 

at 30 dB gain reduction (wanted input level 90 dB (uV}) typ. 94 dB (uV}) into 75 Q 
In band cross modulation (wanted signal: picture carrier of channel N; interference signal: picture 
carrier of channel N + 2 for low v.h.f.,-or channel N + 3 for high v.h.f., or channei N + 5 for u.h.f.) 
v.hF. 

at nominal gain (wanted input level 60 dB (uV)) typ. 85 dB (uV) into 75 Q 

at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 97 dB (uV} into 75 Q 
u.h.f. 

at nominal gain (wanted input level 60 dB (uV)) . typ. 82 dB (nV) into 75 2 

at 30 dB gain reduction (wanted input level 90 dB (uV)}) typ. 94 dB (uV) into 75 Q 
Out of band cross modulation at nominal gain | | 

low v.h.f., interference from high v.h.f. typ. 94 dB (uV) into 75 Q 

low v.h.f., interference from u.h.f. typ. 90 dB (uV} into 75 Q 

high v.h.f., interference from low v.h.f. typ. 94 dB (nV) into 75 Q 

high v.h.f., interference from u.h.f. typ. 90 dB (uV) into 75 2 

u.h.f. interference from low v.h.f. | typ. 94 dB (uV) into 75 G 

u.h.f. interference from high v.nh.f. 7 typ. 86 dB (uV) into 75 Q 

a 
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Oscillator characteristics 


Pulling 
Input signal of tuned frequency producing a 
shift of the oscillator frequency of 10 kHz, 
at nominal gain 

v.h.f. 

u.h.f. 


Shift of oscillator frequency at a change 
of the supply voltage of 5%. 

v.h.f. 

u.h.f. 


Drift of oscillator frequency 
during warm-up time (after the tuner has been 
completely out of operation for 15 min, measured 
between 5s and 15 min after switching on) 


during warm-up time (after the input stage is in 
operation for 15 min, measured between 2 s and 
15 min after band switching) 


at a change of the ambient temperature from 
+ 25 to + 40 °C (measured after 3 cycles’ 
from + 25 to + 55 °C) 

low v.h.f. 

high v.h.f. 

u.h.f, 


Frequency divider characteristics; only valid for UV416 
Supply voltage 


Current drawn from + 5 V supply 
v.h.f. 
u.h.f. 


- Output voltage 


Output current 
at output voltage 3,4 V 
at output voltage 5 V 


Interference signal on the i.f. output 


typ. 78 dB (nV) into 75 92 
typ. 80 dB (uV) into 75 {2 


max. 250 kHz 
max. 500 kHz 


max. 250 kHz 


max. 250 kHz 


max. 300 kHz 
max. 450 kHz 
max. 500 kHz 


5 V2 5% 


max. 45 mA; typ. 35 mA 
max. 55 mA; typ. 45 mA 


3,4 to 10 V, depending on load 
and supply voltage 


min. 1mA 
max. 1,5 mA 


max. 3 UV 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10. 


1.F. circuit characteristics 
Bandwidth of i.f. output circuit 


55+1 MHz 


Note: 1.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage 17 V; 


u.h.f. band switched on. 


Bandwidth variation of i.f. output circuit as 
a result of r.f. tuning and band switching 
(reference: u.h.f.; tuning voltage 17 V) 


max. 500 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 


connected in parallel with the i.f. output of the tuner. 
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R1 : 
i.f. output detector probe 
of tuner 18Q (2=75 82) 
CA 22 pF 
7 7Z88506 
Fig. 10. 
Detuning of the if. output circuit as a 
result of r.f. tuning and band switching | 
(reference: u.h.f.; tuning voltage 17 V) max. 500 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner. 


Minimum tuning range of i.f. output coil 33 to 40 MHz 
Note: I.F. output of the tuner terminated with the circuit shown in Fig. 10. 


Attenuation between i.f. injection point | : 
and i.f. output of the tuner typ. 16 dB 


Miscellaneous 


Radio interference 

Oscillator radiation and oscillator 

voltage at the aerial terminal Within the limits of C.1.S.P.R. 13 
| (1975) and VDE0872/7.72. 


Microphonics There will be no microphonics, 
. provided the tuner is installed 
in a professional manner. 


Surge protection _ 
Protection against voltages max. 5kV 


Note: 10 discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to the 
aerial terminal. 
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ADDITIONAL INFORMATION 
I.F. injection 


Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage 
is applied to terminal 4 via a resistor of 10 Q (see Fig. 11). The u.h.f. band should be switched on; 
tuning voltage should be 17 V. 












Bee 10 nF 
GENERATOR 


(Z=75Q) 





68 2 TELEVISION 


TUNER 










7286374 






Fig. 11. 


Connection of the i.f. amplifier 
No special precautions are required to load and to match the i.f. output of the tuner. — 


Connection of supply voltages 


+13V 


2782 





2 3 4 
lowv.h.f highv.h.f.  u.h.f vehef./U.het, 


7288507 


Fig. 12. 


October 1982 





V.H.F./U.H.F. television tuners 





Measuring method of power gain 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10. 


36,15 MHz 





7Z272748.1 


Fig. 13. 


The RC-circuit roughly matches the i.f. output impedance to 75 Q at the resonant frequency of the 
i.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth is approx. 5 MHz (Fig. 13). 


Because the input and output impedances of the tuner are now 75 {2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 {2 source and a 75 {2 
detector. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass too! with a blade as shown in Fig. 14. A suitable 
tool is available under catalogue number 7122 005 47680. 


goss 
| 


‘ 7Z75077.1 


Fig. 14. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


UVF10 





V.H.F./U.H.F. TELEVISION TUNER 


QUICK REFERENCE DATA 


Systems 


Channels 
v.h.f. | 


v.h.f. HH 
u.h.f. 


_ Intermediate frequencies 
picture 


sound 


APPLICATION 


C.C.!.R. systems L and L’ 


A to E4, including A to C 
M4 to E12, including 1 to 6 
E21 to E69 


32,7 MHz 
39,2 MHz 


Designed to cover the v.h.f. and u.h.f. channels of C.C.I.R. systems L and L’. 
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DESCRIPTION 


The UVF 10 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching covering the 
v.h.f. band | including the European channel E4 (frequency range 41 to 68 MHz), the v.h.f. band III 
including the Moroccan channel M4 and the European channel E12 (frequency range 162 to 230 MHz) 
and the u.h.f. band (frequency range 470 to 861 MHz). 


Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all components, in a metal 
housing made of a rectangular frame and front and rear covers (see Fig. 2). The common aerial 
connection (v.h.f. and u.h.f.) with standard coaxial termination is on one of the frame sides, all other 
connections (supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via 
terminals in the underside. The mounting method is shown in Fig. 3. 


Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable 
v.h.f. band I/II1 wideband input filters to gate 1 of an input MOSFET tetrode (with internal gate 
protection against surge). 


The drain load of the MOSFET tetrode is formed by a double tuned switchable bandpass filter, trans- 
ferring the r.f. signal to the emitter of the mixer transistor. The oscillator signal is also fed to the 
emitter of the mixer transistor. 


The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at the low end of which 
the I.f. signal is coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection to align 
the output circuit of the tuner together with the i.f. amplifier of the television receiver. 


The input tuned circuit, the r.f. bandpass filter and oscillator circuit are tuned by 4 tuning diodes, 
band switching is achyeved by 8 switching diodes. 


The u.h.f. part of the tuner consists of a tuned input circuit connected to gate 1 of an input MOSFET 
tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode is formed 
by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. The i.f. signal 
from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f. amplifier. 


The input tuned circuit, the r.f. bandpass filter and oscillator circuits are tuned by 4 tuning diodes. 


In all bands the tuner is gain controlled via gate 2 of the inout MOSFET tetrodes. 
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MECHANICAL DATA 





2-3 45. 6:7 9 10 | 
90.17 





Terminal 1 = aerial 
2 = supply voltage, v.h.f. |, +12 V 
3 = supply voltage, v.h.f. Hl, +12 V 
4 = supply voltage, u.h.f., +12 V; i.f. injection 
5 = a.g.c. voltage, +8,25 to +0,85 V 
6 = supply voltage, v.h.f. and u.h.f., +12 V 
7 = tuning voltage, +0,5 to +28 V 
9 = i.f. output 
10 = earth 
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Dimensions in mm 





. coll 


M0363 


v 
< 0,4 


A 


7Z75076 


Fig. 2b 1.F. output coil. 
Torque for alignment: 2 to 15 mNm 
Press-through force: 2 10 N. 
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Mass approx. 130g 


Mounting | 


The tuner may be mounted by soldering it onto a printed-wiring board, using the piercing diagram shown 
in Fig. 3. (The tuner may also be mounted by means of a socket. Information will be supplied upon 
request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on orienta- 
tion. 


Dimensions in mm 























60.325 —§ ——_________» 


M0364 


Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is 
+ 0,05 mm. 


DEVELOPMENT SAMPLE DATA 
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ELECTRICAL DATA 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 °C, a relative 
humidity of 60 t 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 8,25 40,2 V. 


Voltages and currents 
Supply voltage - 


Current drawn from + 12 V supply 
band | 


band III 
bands IV and V 
Bandswitching 


PAZ VV 


max. 45 mA; typ. 40 mA 
max. 60 mA; typ. 55 mA 
max. 50 mA; typ. 45 mA 


For operation in all bands the supply voltage is permanently connected to terminal 6. Adaitionally the 


supply voltage is connected to: 


terminal 2 and —12 V to terminal 3 for operation in band | 
terminal 3 and —12 V to terminal .2 for operation in band II 


terminal 4 and —12 V to terminals 2 and 3 for operation in bands IV and V. 


A.G.C. voltage (Figs 4, 5 and 6) 
voltage range 
voltage at nominal gain 
voltage at 40 dB gain reduction 


band | | 
band II] 


+625 to +0,85-V 
+8,25+0,5V 


typ.2V 
TVpi- 122: Vi 


Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk or damage. 


A.G.C. current 
Tuning voltage range (Figs 7, 8 and 9) 


Current drawn from 28 V tuning voltage supply 
at Tamb = 25 OC 


at Tamb = 55 OC 


Slope of tuning characteristics (typical values) 
band |, channel A 
band |, channel C 


band III, channel 1 
band II|, channel 6 


bands IV and V, channel 21 
bands IV and V, channel 69 


Frequencies 


Frequency ranges 
band | 
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max. 0,3 uA 
+05 to+28 V 


max. 0,5 uA 
max. 2uUA 


2 MHz/V 
0,8 MHz/V 
4,5 MHz/V 
2,5 MHz/V 
30 MHz/V 

6 MHz/V 


channel A (picture carrier 47,75 MHz) 
Margin: min. tuning voltage 0,5 V 


channel E4 (picture carrier 62,25 MHz) 
Margin: min. 800 kHz 
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Fig. 4 Typical a.g.c. characteristic, band || 
Fig. 6 Typical a.g.c. characteristic, bands |V and V. 
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Fig. 9 Typical tuning characteristic, bands IV 
and V. | 
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tuning voltage (V) 
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Frequencies (continued) 


Frequency range . 
band III channel M4 (picture carrier 163,25 MHz) 
Margin: min. 2 MHz 


channel E12 (picture carrier 224,25 MHz) 
Margin: min. 1,8 MHz 


bands IV and V channel E21 (picture carrier 471,25 MHz) to 
channel E69 (picture carrier 855,25 MHz) 
Margin at the extreme channels: 2 MHz 


Intermediate frequencies 
picture 32,7 MHz 


sound 39,2 MHz 


Wanted signal characteristics 
Input impedance 75 Q 


V.S.W.R. and reflection coefficient 
(values between picture and sound carrier, 


< as well as values at picture carrier) at nominal gain | during gain control = 
to vsw.r, | = 
Ww bands | and II! max. 4 max. 4 . 

- — 

= bands IV and V max. 5 max. 6 

x reflection coefficient 

E bands | and III max. 63% max. 63% 

= bands IV and V | max. 56% max. 56% 

5 R.F. curves, bandwidth 

rT band | typ. 16 MHz 

a band II] | typ. 16 MHz 

a bands IV and V typ. 30 MHz 


R.F. curves, tilt 
on any channel the amplitude difference between 
the top of the r.f. resonant curve and the picture 
frequency, the sound frequency, or any frequency 


between them will not exceed: nominal gain in the first 20 dB 


of the a.g.c. range 
band | 3 dB 4 dB. 
band II] 3 dB _ 4,5 dB 
bands IV and V 3 dB 4 dB 
A.G.C. range 
bands | and [II | min. 40 dB 
bands IV and V min. 30 dB 
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Wanted signal characteristics (continued) 


Power gain (see also measuring method for power gain Figs 11 and 12) 


bands | and III min. 22 dB 
bands IV and V min. 19 dB 
Maximum gain difference 
between any two v.h.f. channels typ. 4 dB 
between any two u.h.f. channels typ. 6 dB 
Noise figure | | 
bands | and III max. 7,5 dB 
band | typ. 6 dB 
band III typ. 5 dB 
bands IV and V max. 10 dB 
channel E21 typ. 5,5 dB 
channel E40 typ. 6,5 dB 
channel E69 typ. 7,5 dB 

_. Unwanted signal characteristics 

—— Image rejection (measured at picture carrier frequency) 

— band | - min. 60 dB 
band III | min. 40 dB 
bands IV and V min. 40 dB 

I.F. rejection (measured at picture carrier frequency) 
band | 
channel A min. 12 dB 
channel B | min. 20 dB 
channel C min. 30 dB 
band III min. 60 dB 
bands IV and V min. 60 dB 


Cross modulation 


Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. 


In channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier 


frequency) 

band | | 

at nominal gain (wanted input level 60 dB (uV)) ~ typ. 67 dB (nV) into 75 Q 
at 20 dB gain reduction typ. 85 dB (nV) into 75 Q 
band III . | 
at nominal gain typ. 70 dB (nV) into 75 2 
at 20 dB gain reduction typ. 90 dB (nV) into 75 2 
bands IV and V 

at nominal gain typ. 70 dB (uV) into 75 Q 


at 20 dB gain reduction typ. 90 dB (nV) into 75 2 
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In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier 


of channel N + 3 for bands |, Il!, |1V and V). 

band III 

at nominal gain (wanted input level 60 dB (uV)) | typ. 95 dB (uV) into 75 22 
bands IV and V _ 

at nominal gain typ. 85 dB (uV) into 75 22 


Oscillator characteristics 


Shift of oscillator frequency at a change 
of the supply voltage 5% 


bands | and III max. 200 kHz 
bands IV and V max. 1000 kHz 
channel 21 typ. 600 kHz 
channel 40 | typ. 100 kHz 
channel 69 typ. 200 kHz 


Drift of oscillator frequency at a change 
of the ambient temperature from + 25 to +40 OC 
(measured after 3 cycles from +25 to + 55 °C) 
bands | and III max. 350 kHz 


bands IV and V max. 600 kHz 


1.F. circuit characteristics 


Minimum tuning range of i.f. output coil 32 to 40 MHz 


Miscellaneous 


Oscillator voltage at the aerial terminal 
Fundamental and harmonic frequencies up to 1000 MHz 
bands | and III max. 50 dB (uV) into 75 2 


bands IV and V max. 66 dB (uV) into 75 2 


DEVELOPMENT SAMPLE DATA 
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ADDITIONAL INFORMATION 
|.F. injection . 


Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage 
is applied to terminal 4 via a resistor of 56 22 (see Fig. 10). The u.h.f. band should be switched on; a 
tuning voltage of —12 V is applied to terminal 7. 









a 1 nF 
GENERATOR | 
(2=759) 


TELEVISION 
TUNER 






Fig. 10. 


Connection of the i.f. amplifier 
No special precautions are required to load and to match the i.f. output of the tuner. 


Measuring method of power gain 
The i.f. output of the tuner should be terminated with the circuit given in Fig. 11. 


iaf Output detector 
of tuner probe 
(75Q) 

| il M0372 


Pig ly 


This circuit roughly matches the I.f. output impedance to 75 Q2 at the resonant frequency of the i.f. 
output circuit (Fig. 12). 


Because the input and output impedances of the tuner are now 75 £2, the power gain can be measured 
in the conventional manner by inserting tuner and the circuit between a 75 92 source anda 75 Q 
detector. 
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DEVELOPMENT SAMPLE DATA 


V.H.F./U.H.F. television tuner 





Fig: 12. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass tool with a blade as shown in Fig. 13. A suitable 
tool is available under catalogue number 7122 005 47680. 


0,75 Y 
nef 


2,2 -0 
“ 7275077. 


Fig. 13. 
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V.H.F. TELEVISION TUNER 


® with diode tuning 


QUICK REFERENCE DATA 


Systems C.C.1.R. systems B and | 
Channels system B system | 
wih.te!l : NZ1 to E4 IA to IC 
v.h.f. HI E5 to E12 ID to IJ 
Intermediate frequencies 
picture 38,9 MHz 39,5 MHz 
sound 33,4 MHz 33,5 MHz _— 
APPLICATION = 


This tuner is designed to cover the v.h.f. channels of C.C.1.R. systems B and |. In combination with the 
u.h.f. tuner U322 it can be used in v.h.f./u.h.f. receivers. The aerial inputs and i.f. outputs of both 
tuners can then be connected in parallel without additional circuitry. 
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DESCRIPTION 


The V311 is a v.h.f. tuner with electronic tuning, covering the v.h.f. band | (44 to 68 MHz) and the 
v.h.f. band II! (174 to 230 MHz). Switching between the bands is done automatically by a built-in 
comparator Circuit. 


Mechanically, the tuner is built on a printed-wiring board, carrying all components, in a metal housing 
made of a rectangular frame and front and rear cover (see Fig. 2). All connections (aerial, supply volt- 
age, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the under side. 
The mounting method is shown in Fig. 3. 


Electrically the tuner consists of two input circuits in parallel (bands land I!1) with band-pass charac- 
teristics, followed by a p-i-n diode attenuator (2 diodes BA379) and the input transistor AF379 in 
grounded-base configuration. This transistor operates at an emitter current of about 4 to 12 mA, 
featuring good noise figures and good signal handling properties. It also supplies the current drive for 
the p-i-n diode attenuator, controlled by an a.g.c. voltage fed to the transistor’s base. This combination 
has good signal handling properties throughout the a.g.c. range. | 


The collector load of the input transistor is formed by a double tuned circuit, transferring the signal to 
the self-oscillating mixer AF 367. The selectivity of this circuit at the intermediate frequency has been 
improved. . 


Four capacitance diodes BB106 tune the double-tuned circuit and the oscillator. 


The i.f. output circuit of the tuner is a single tuned one, at the low end of which the i.f. signal is coup- 
led out of the tuner. A d.c. path to earth for the collector current of the mixer has to be provided out- 
side the tuner, preferably by a choke of about 5 wH. Damping of the i.f. output circuit and matching 
of the i.f. output to the i.f. circuit of the receiver can be achieved by connecting a Series resistance and 
a parallel capacitance outside the tuner. 


An i.f. injection point has been provided at the collector of the mixer transistor, connected to terminal S. 


A comparator circuit supplying the automatic switching-over between bands | and II! consists of two 
p-n-p transistors, the emitters of which have the same stabilized 5,6 V reference voltage, thereby sup- 
plying a very good temperature and supply voltage dependence. The voltage divider at the input of the 
circuit consists of two high-ohmic resistors to prevent unacceptable loading of the tuning voltage. 
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MECHANICAL DATA 








| T X P |S N 
~ >! !<- J 1,32 


+794 





i.f. coil 





7273948 








83 max 


Fig. 2a. 


Terminal T =1.f. output 
X = tuning voltage, + 1 to + 28 V 
P =self-oscillating mixer supply voltage, + 12 V 
S =i.f. injection point 
N =a.g.c. voltage, + 9,2 to+2 V 
L =r.f. supply voltage, + 12 V 
K = aerial 


Note 





Dimensions in mm 


+ 


When the tuner is operated together with a u.h.f. tuner, only the supply voltage at terminal P should be 


switched off during u.h.f. operation. 


4 Fig. 2b |.F. output coil. 
4 Torque for alignment: 2 to 15 mNm 
Press-through force: = 10 N 





7275076 


Mass approx. 80g. 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a socket. I!nformation will be supplied 
upon request). 


It is recommended that the tuner be installed in the cool part of the receiver cabinet and not exposed 
to the vibrations of the loudspeaker. There are no restrictions on orientation. 


The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 
2 + 0,5 s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 5 PC, 10 + 1). 


ptottt ot oteeth 


a 6,33|< 
<= 21,45 —» 


<—— 29.01» 


“= = 96 67 


+ 51.69 ——____» 





« 66,81 ———______» 


eS ——— 





9793795 | so7273948 


Fig. 3 Piercing diagram viewed from solder side of board. 
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ELECTRICAL DATA 


The electrical values are measured on the v.h.f. tuner alone, but they are also valid for the v.h.f. tuner 
in combination with a u.h.f. tuner U322. 


Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 °C, a relative 
humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V. 


Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from 
the specified values can be expected. 


Under the extreme conditions of temperature and humidity as given below, the tuner will function 


normally, but some specified limits may be exceeded. 


General 
Semiconductors 
p-i-n diodes | 2 x BA379 
r.¥. amplifier AF379 
self-oscillating mixer AF367 
tuning diodes 4x BB106 
switching diodes BA220; 6 x BA243 
bandswitch comparator BZX79;2 x BC558 
Ambient temperature range 
operating | +5 to +55 OC 
storage —25 to + 85 °C 
Relative humidity max. 90% 


Voltages and currents . 
Supply voltage +12 V+ 10% 


Note 
The supply voltage at terminal L (input stage) should be filtered to avoid hum modulation in one of 
the p-i-n diodes when the attenuator is biased to higher attenuation ratios. 


Current drawn from + 12 V supply 
r.f. amplifier + bandswitch circuit 


v.h.f. |, at nominal gain typ. 40 mA 
at 40 dB gain reduction typ. 42 mA 
v.h.f. Hl, at nominal gain typ. 40 mA 
at 40 dB gain reduction typ. 42 mA 
self-oscillating mixer typ. 4,5 mA 


Bandswitching 
Switching between v.h.f. | and v.h.f. l/l is done automatically within the tuner. If the tuner operates 
together with a u.h.f. tuner only the supply voltage at terminal P should be switched off during 
u.h.f. operation. 
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A.G.C. voltage (Figs 4, 5 and 6) 
at nominal gain +92+05V 
at 40 dB gain reduction | min. +2 V 


Note 
A.G.C. voltages between 0 and + 10 V may be applied without risk of damage. 


‘A.G.C. current (Fig. 7), during gain control 
(0 to 40 dB) max. +1mA 
at nominal gain typ.+0,8 mA 
at 40 dB gain reduction . typ. + 0,2 mA 
Tuning voitage range (Fig. 8) +1to+28V 
Current drawn from + 28 V tuning voltage supply (Fig. 9) —4to+11uA 


Note . 
The source impedance of the tuning voltage offered to terminal X must be max. 47 kQ. 


7Z72745 7272746 
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Fig. 4 A.G.C. voltage characteristic, Fig. 5 A.G.C. voltage characteristic, 
channel E2; typical curve. channel E5; typical curve. 
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Fig. 7 A.G.C. current characteristic; 


typical curves. 


Fig. 6 A.G.C. voltage characteristic, 


channel E12: 


typical curve. 
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Fig. 9 Tuning current characteristic; 


typical curve. 


Fig. 8 Tuning voltage characteristic; 


typical curve. 
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Frequencies 


Frequency ranges 
VeheT 


v.h.f. III 


Intermediate frequencies 
picture 
sound 


Note 





V311 





channel NZ1 (picture carrier 45,25 MHz) 

to channel E4 (picture carrier 62,25 MHz). 
Margin at the extreme channels: min. 1 MHz. 
channel E5 (picture carrier 175,25 MHz) 

to channel E12 (picture carrier 224,25 MHz). 
Margin at the extreme channels: min. 1,5 MHz. 


system B system | 
38,9 MHz 39,5 MHz 
33,4 MHz 33,5 MHz 


The oscillator frequency is higher than the aerial 
signal frequency. 


The tuner is aligned in such a way that the i.f. frequencies of both systems can be applied. 


Wanted signal characteristics 


Input impedance, asymmetrical 


V.S.W.R. 
Reflection coefficient 
A.G.C. range 


R.F. curves 
bandwidth 
tilt (only for i.f. 38,9/33,4 MHz) 


Power gain (see also ‘Measuring method 
of power gain’) é 

channel E3 

channel E5 

channet E12 


Gain difference between any two channels 


Noise figure 
channel E3 
channel E5 
channel E12 





75 Q2 


minimum value 
between picture 


maximum value 
at picture carrier 


carrier and sound frequency 
carrier frequency 

max. 4 max. 4 
max. 60% max. 60% 
min. 40 dB 

typ. 10 MHz 


on any channel the amplitude difference between 
the top of the r.f. resonant curve and the picture 
carrier marker, the sound carrier marker, or any 
frequency between them will not exceed 3 dB 

at nominal gain, and 4 dB in the a.g.c. range 
between nominal gain and 20 dB gain reduction. 


min. 20 dB 
typ. 25 dB 
typ. 25 dB 
typ. 26 dB 
typ. 4dB 
max. 9dB 
typ. 5dB 
typ. 6,5 dB 


typ. 7 dB 


April 1978 


211 





V311 3112 218 50890 


Overloading 
Input signal producing 1 dB gain | 
compression at nomianl gain typ. 88 dB (uV) into 75 Q 


Input signal producing either a 

detuning of the oscillator of + 300 kHz 

or —1000 kHz or stopping of the 

oscillations at nominal gain . typ. 90 dB (uV) into 75 2 


Unwanted signal characteristics 


Image rejection (measured at picture 
carrier frequency) min. 53 dB 


I.F. rejection (measured at picture 
carrier frequency) 
channel IA to E12 min. 60 dB 


Note | 
At colour sub-carrier frequency max. 6 dB less rejection. 


Cross-modulation 
Input signal producing 1% cross-modulation, i.e. 1% of the modulation depth of the interfering 
signal is transferred to the wanted signal. 


In channel cross-modulation (wanted 
signal: picture carrier frequency; 
interfering signal: sound carrier 


frequency) 

at nominal gain (wanted input 

level GO dB (uV) © typ. 70 dB (uV) into 75 Q 
at 40 dB gain reduction (wanted | 

input level 100 dB (uV) typ. 106 dB (uV) into 75 Q > 


In band cross-modulation (wanted 

signal: picture carrier of channel 

N; interfering signal: picture carrier 

of channel N +2 for v.h.f. | or 

channel N + 3 for v.h.f. III 

at nominal gain (wanted input | 

level 60 dB (uV) typ. 94 dB (uV) into 75 Q 


at 40 dB gain reduction (wanted | 
input level 100 dB (uV) ‘typ. 100 dB (nV) into 75 Q 
Out of band cross-modulation at nominal gain | 
v.h.f. 1, interfering from v.h.f. III typ. 92 dB (nV) into 75 Q 
interfering from u.h.f. typ. 100 dB (nV) into 75 Q 
v.h.f. Il, interfering from v.h.f. | typ. 100 dB (nV) into 75 Q 
interfering from u.h.f. typ. 100 dB (uV) into 75 Q 
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Oscillator characteristics 


Pulling 
Input signal of tuned frequency producing 
a shift of the oscillator frequency of 
10 kHz, at nominal gain 


vhf. | | typ. 73 dB (uV) into 75 Q 

v.h.f. TL typ. 73 dB (uV) into 75 Q 
Shift of oscillator frequency : 

at a change of the supply voltage of 5% max. 250 kHz 


Drift of oscillator frequency 
during warm-up time (after the tuner 
has been completely out of operation 
for 15 min, measured between 5 s 
and 15 min after switching on) max. 250 kHz 


during warm-up time (after the input 

stage is in operation for 15 min, 

measured between 2 s and 15 min 

after switching on the self-oscillating 
mixer stage) | max. 250 kHz © 


at a change of the ambient temperature 
from + 25 to + 40 °C (measured after 
3 cycles from + 25 to + 55 °C) max. 300 kHz 


|.F. circuit characteristics . 
Bandwidth of i.f. output circuit * 5 MHz 


Bandwidth variation of i.f. output circuit 
as a result of r.f. tuning and 
bandswitching (reference: v.h.f. III) max. 350 kHz 


Note 
1.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with C1 and R11 is short-circuited; tuning voltage is 15 V. 


R14 C3 
i.f. output 
of tuner 220 


detector probe 
1000 pF (2=750)) 
CG] 


1000 pF 


7276933 





Ye 


Fig. 10. 


* |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V. 
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Detuning of the i.f. output circuit as 
a result of r.f. tuning and bandswitching 
(reference; v.h.f. Il}, 


excluded channel E2 | max. 350 kHz 
channel E2 max. 450 kHz 
Note 


|.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with C1 and R11 is short-circuited; tuning voltage is 15 V. 


Tuning range of i.f. output coil * max. 34 to min. 41 MHz 


Attenuation between i.f. injection point 
‘and i.f. output of the tuner typ. 23 dB 


Miscellaneous 


Radio interference 
Oscillator radiation and oscillator 
voltage at the aerial terminal Within the limits of C.1.S.P.R. 
24/3 (1970) and VDE 0872/7.72. 
For the oscillator radiation above 
200 MHz use ts made of the relaxed 
limit of 2 mV/m (66 dBuV/m). 


Microphonics There will be no microphonics, 
provided the tuner is installed in a 
professional manner. ; 


Surge protection 
Protection against voltages max. 8 kV 


Note 
Three discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes | max. 30 kV, 400 mWs 
Note 


A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30 s is connected to the aerial 
terminal. 


* |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V. 
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ADDITIONAL INFORMATION 


If the tuner is used in receivers designed for v.h.f. only, a capacitor of 5,6 pF should be applied between 
the aerial input and earth. 


I.F. injection 
The tuner is provided with an i.f. injection point at the collector of the mixer transistor (coupled via a 
capacitor to terminal S). The i.f. generator can be connected directly to this point (Fig. 11). 


The tuner needs normal supply voltages and a tuning voltage of 15 V; the i.f. output should be loaded 
with the circuit shown in Fig. 10. 






Le 
GENERATOR 
(Z=750) 


i.f. injection point 






7Z72749.1 


Fig. 11. 


Connection of the i.f. amplifier 


The tuner needs a d.c. path from the i.f. output terminal (T) to earth, preferably via a choke of 
approx. 5 wH outside the tuner (Fig. 12). 


In the case where the tuner is used in combination with a u.h.f. tuner, this choke can be common for 
both tuners; a resistor in series with the choke can make ineffective the i.f. output circuit of the 

switched off tuner. For damping the i.f. output circuit and matching the i.f. output impedance of the 
tuner to the i.f. amplifier, a series resistor and a parallel capacitor as shown in Fig. 12 should be used. 


i.f. output of 
u.hf. tuner 





i.f. output of if. filter 


v.h.f. tuner 







damping 







resistor choke 
5H 
matching 
capacitor 
470 0 
7272751 

‘/ 
Fig. 12. 
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Measuring method of power gain 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10. 


36,15 MHz 





7272748 


Figs. 13: 


The RC-circuit roughly matches the i.f. output impedance to 75 &2 at the resonant frequency of the 
I.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 5 MHz 
(Fig. 13). | 


Because the input and output impedances of the tuner are now 75 &2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 {2 source and a 75 {2 
detector. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass too! with a blade as shown in Fig. 14. A suitable 
tool is available under catalogue number 7122 009 47680. | | 


Y 
ma | 


os 
0 
2,2_O4 


‘ 7Z75077 


Fig. 14. 


ACCESSORIES 


Connector assembly for use of tuner V311 in combination with u.h.f. tuner U322: 
connector, catalogue number 3112 200 20720; 

washer, catalogue number 3112 221 01220; 

clamp, catalogue number 3112 274 13220. 
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V.H.F. TELEVISION TUNERS 


QUICK REFERENCE DATA 


Systems C.C.1.R. systems B and G 


Channels 
v.h.f. | E2 to R5 
v.h.f. HI . $2 to $19 
Intermediate frequencies 
picture 38,9 MHz 
sound . 33,4 MHz 
APPLICATION 


These tuners are designed to cover the v.h.f. channels of C.C.1.R. systems B and G, including the $ 
channels for cable television. 

In combination with the u.h.f. tuner U322, U324, U342 or U342L0 respectively, they can be used in 
v.h.f./u.h.f. receivers. The aerial inputs and i.f. outouts of both tuners can then be connected in parallel 
without additional circuitry. 

The tuners are pin-compatible with tuners V314, V315 and V334. 


The V317L0 is a special version of the V317: an output voltage from the local oscillator is made 
available for driving digital tuning systems. Apart from this the tuners are identical. 
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DESCRIPTION 


The tuners are v.h.f. tuners with electronic tuning, covering the v.h.f. band | (47 to 101 MHz) and the 
v.h.f. band II (111 to 293 MHz). Switching between the bands is done by external band switching. 


Mechanically, the tuners are built on a printed-wiring board, carrying all components, in a metal 
housing made of a rectangular frame and front and rear cover (see Fig. 2a). All connections (aerial, 
supply voltage, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the 
underside. The mounting method is shown in Figs 3. Tuner V317LO has a coaxial socket on the top of 


the frame, for coupling out the oscillator sample. 


Electrically the tuner consists of two tunable input circuits in parallel (bands | and II!), each followed 
by an r.f. transistor in grounded-base configuration (BF939 for band |, BF967 for band I1i). The 
collector load of each input transistor is formed by a double tuned circuit, transferring the signal to 
the mixer BF324 fed by the oscillator BF6G06A. Seven capacitance diodes BBSO09A tune the double- 
tuned circuits and the oscillator. 

The i.f. output circuit of the tuner is a single tuned one, at the low end of which the 1.f. signa! is 
coupled out of the tuner. A d.c. path to earth for the collector current of the mixer has to be provided 
outside the tuner, preferably by a choke of about 5 wH. Damping of the i.f. output circuit and 
matching of the i.f. output to the i.f. circuit of the receiver can be achieved by connecting a series 
resistance and a parallel capacitance outside the tuner. 


An i.f. injection point has been provided at the collector of the mixer transistor, connected to 
terminal S. 
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V317 3112 218 51490 
V317LO 
MECHANIGAL DATA Dimensions in mm 
oscillator ¢ 
a. ~ sample socket ane eee 
: a . 6,6 max 
‘ on 
55.5 
max 
E OS 
i a KP! Ss i L K\| 
0,8 >i eB, 32 
iL 23.8 
1,4 
PE > <4 
es 




















-—— 83 max ——————_»!_ 72769395 


Fig. 2a The oscillator sampling socket, drawn with dotted lines, applies only to tuner V317LO. 


Terminal T =1.f. output 
X = tuning voitage, + 1 to +28 V 
P = supply voltage, band II|,+12 V 
S =1.7. injection point 
V = supply voltage, band |, +12 V 
N =a.g.c. voltage, +9,2 to 1,5 V 
L =r.f. stage supply voitage, + 12 V 
K = aerial 


Note: When the tuner is operated together with a u.h.f. tuner, only the supply Mollee: at terminals P 
and V should be switched off during u.h.f. operation. 


— J, Fig. 2b |.F. output coil, 
A Torque for alignment: 2 to 15 mNm 
Press-through force: 2 10 N 





7275076 


Mass ~ approx. 80g 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a socket. Information will be supplied 
upon request.) 


It is recommended that the tuner be installed in the cool part of the receiver cabinet and not exposed 
to the vibrations of the loudspeaker. There are no restrictions on orientation. 


The solderability. of the terminals and mounting tabs is according to |EC 68-2, test Ta (230 + 10 °C, 
2 +0,5s). The resistance to soldering heat is according to [EC 68-2, test Tb (260 +5 °C, 10 £15). 
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Fig. 3 Piercing diagram viewed from soider side of board. 


For connection to the socket on the tep of tuner V317L0 a coaxial plug has to be used; type 3/2-50 
(manufacturer: Daut und Rietz) is recommended. 
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ELECTRICAL DATA 


The electrical values are measured on the v.h.f. tuner alone, but they are also valid for the v.h.f. tuner 
in combination with a u.h.f. tuner U322, U324, U342 or UL342L0 respectively. Unless otherwise 
specified all electrical values apply at an arnbient temperature of 25 + 5 °C, a relative humidity of 

60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V. 


Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from 
the specified values can be expected. Under the extreme conditions of temperature and humidity as 
given below, the tuner will function normally, but some specified limits may be exceeded. 


Genera! 
Semiconductors 
v.f. amplifier, band | BF939 
r.f. amplifier, band II! BF967 
mixer 2 BF324 
oscillator = BF606A 
tuning diodes 7 x BB9O9A or BB709 
switching diodes | BA244; BA482; BA483; BA220; 
—_ 2 x BA317 
— switching transistor BC558 
oe Ambient temperature range 
aa operating +5 to +55 OC - 
storage —25 to+70 °C . 
Relative humidity max. 90% 


Voltages and currents 
Supply voltage +12 V+ 10% 


Note: The supply voltage at terminals P and V shouid be filtered. 


Current drawn from +12 V supply 


r.f. amplifier, v.h.f. |, at nominal gain typ. 12 mA 
v.h.f. |, at 40 dB gain reduction typ. 20 mA 

r.f. amplifier, v.h.f. [f1, at nominal gain typ. 1OmA 
v.h.f. (i, at 40 dB gain reduction typ. 20 mA 

mixer and osciliator . tyo. 12 mA 


Band switching 

For operation in band | the supply voltage must be connected to terrninal V, for band II! operation to 
terminal P. If the tuner operates together with a u.h.f. tuner only the supply voltage at terminals P and 
V should be switched off during u.h.f. operation. 
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A.&G.C. voltage (Figs 4 and 5) . 
at nominal gain +92+05V 
at 40 dB gain reduction min. +1,5 V 


Note: A.G.C. voitages between 0 and + 10 V may be applied without risk of damage. 


A.G.C. current (Figs 6 and 7) 


during gain control (0 to 40 dB) max. +1,0mA 
min. —-2,0mA 

at nominal gain typ. +0,8mA 

at 40 dB gain reduction typ. —1,2mA 
Tuning voltage range (Figs 8 and 9} aT tO5RZ6 Vv. 
Current drawn from + 28 V tuning voltage supply | 

at 25/2C max. 350 nA 

at 55 OC max. 1,5uA 


Note: The source impedance of the tuning voltage offered to terminal X musi be max. 47 kQ. 










































































































































































Switching current max. 16mA _ 
7289131 eae 
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Fig. 4 Typical a.g.c. voltage characteristic, Fig. 5 Typical a.g.c. voltage characteristic, 


channels EZ and $7. channels S2 and S18. 
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a.g.c. current (mA) 


Fig. 6 Typical a.g.c. current characteristic, 
channels E2 and S1. 
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Fig. 7 Typical a.g.c. current characteristic, 
channels $2 and $19. 
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Fig. 9 Typical tuning voltage characteristic, 
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Oscillator sample signal; only valid for V317LO 
At a supply voltage of + 10,8 to + 13,2 V, an oper- 
ating temperature of + 5 to + 55 OC, and within the 
tuning voltage range + 0,5 to +30 V typ. 84dB (nV) into 75 2 
. min. 80dB (uV) into 75 Q 
max. 104 dB (nV) into 75 Q 


Note: A tuning voltage higher than + 28 V will not be harmful for the tuner and may be applied at the 
user’s own risk. Under this condition the published reverse voltage limit of the oscillator tuning diode 
will be exceeded; the oscillator frequency will never decrease with increasing tuning voltage. 


Frequency of oscillator sample signal; only valid for V317LO 
Velie. | 87,15 to 132,15 MHz 
v.h.f. HI 151,15 to 326,15 MHz 


Frequencies 


Frequency ranges 
v.h.f. | channel E2 (picture carrier 48,25 MHz) 
- to channel R5 (picture carrier 93,25 MHz). 
Margin at the extreme channels: min. 2 MHz. 


v.h.f. IH channel S2 (picture carrier 112,25 MHz) 


to channel $19 (picture carrier 287,25 MHz) 
Margin at the extreme channels: min. 2 MHz. 


Intermediate frequencies 
picture 38,9 MHz 
sound 33,4 MHz 
The oscillator frequency is higher than the 
aerial signal frequency. 


Wanted signal characteristics 


Input impedance 


asymmetrical F582 
Output impedance at the oscillator sample socket; only valid for V317LO 
asymmetrical 75 Q 
V.S.W.R. and reflection coefficient minimum value maximum value 
between picture at picture carrier 
carrier and sound frequency 


carrier frequency 


V.S.W.I. max. 4 max. 4 
reflection coefficient max. 60% - max. 60% 


V.S.W.R. and reflection coefficient at oscillator sample socket; only valid for V317LO 


v.s.w.r., v.1.F. | max. 2 
v.s.w.r., V.h.f. IT max. 2 
reflection coefficient, v.h.f. | max. 33% 
reflection coefficient, v.h.f. Ill max. 33% 
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R.F. curves, bandwidth 
R.F. curves, tilt 


A.G.C. range, except channels E2, E3 and E4 


A.G.C. range, channels E2 and E3 
channel E4 


Power gain (see also Measuring method of power gain) 
channei E3 
channel E5 
channel E12 


Gain difference between any two channels 


Noise figure 
channel E3 
channel E5 
channel E12 
Overloading 
Input signal producing 1 dB gain compression at 
nominal gain 


Input signal producing either a detuning of the 
oscillator of + 300 kHz or —1000 kHz or stopping 
of the oscillations at nominal gain 


Unwanted signal characteristics 


Image rejection (measured at picture carrier frequency) 
channels E2 to E12 
channels $17 to $19 


I.F. rejection (measured at picture carrier frequency), 
except channel E2 
channel E2 






typ. 12 MHz 


on any channe! the amplitude difference 
between the top of the r.f. resonant curve and 
the picture carrier marker, the sound carrier 
marker, or any frequency between thern will 
not exceed 3 dB at nominal gain, and 4 dB in 
the a.g.c. range between nominal gain and 

20 dB gain reducticn. 


min. 40dB 
min. 30dB 
min. 35dB 
min. 20dB 
typ. 27d8 
typ. 26dB 
typ. 28dB 
typ. 6 dB 
max. 10dB8 
typ. 5506 
typ. 8 dB 
typ. 8dB 


to be established 


typ. 90dB (uV) into 75 2 


min. 60dB 
min. 53dB 
min. 60dB 
min. 50dB 


Note: At colour sub-carrier frequency max. 6 dB less rejection. 


Harmonic content of oscillator sample; only valid for V317LO 


Suppression of harmonics which fall 
into the frequency range below 1000 MHz 


min. 15 dB below oscillator fundamental 


R.F. rejection at oscillator sample socket; only valid for V317LO 


Signa! voltage at oscillator sample socket 
(input signa!s of wanted frequency 70 dB (pV) 
into 75 2, tuner operating at nominal gain) 


min. 20dB below oasciliator fundamental 


|.F. rejection at oscillator sample socket; only valid for V317LO 


1.F. signals at oscillator sample socket 
(input signals of wanted frequency 70 dB (uV) 
into 75 Q, tuner operating at nominal gain) 
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Cross modulation 


Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 
is transferred to the wanted signal. . 


in channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier 


frequency} 
at nominal! gain (wanted input level 60 dB (uV) typ. 70OdB (nV) into 75 2 
at 40 dB gain reduction (wanted input level 100 dB (nV) typ. 100 dB (uV) into 75 22 


In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier 
of channel N + 2 for v.h.f. | or channel N + 3 for v.h.f. II 


at nominal gain (wanted input level 60 dB (uV) typ. 86 dB (uV) into 75 Q 

at 40 dB gain reduction (wanted input level 100 dB (pV) typ. 100 dB (uV) inte 75 QQ 
Out of band cross modulation at nominal gain 

v.h.f. |, interfering from v.h.f. II! | typ. 100 dB (uV) into 75 Q2Q 

v.h.f. |, interfering from u.h.f. | typ. 100 dB (nV) into 75 Q 

v.h.f. I, interfering from v.h.f. | typ. 100 dB (nV) into 75 & 

v.h.f. 11, interfering from u.h.f. . typ. 110 dB (pV) into 75 22 


Oscillator characteristics 


Pulling 

Input signal of tuned frequency producing 
a shift of the oscillator frequency of 
10 kHz, at nominal gain 


v.h.f. | typ. 75 dB (nV) into 752 

vhf. EE typ. 75 dB (nV) into 75 2 
Shift of oscillator frequency at a change _ 

of the supply veitage of 5% max. 250 kHz 


Drift of oscillator frequency during warm-up time 
(after the tuner has been completely out of oper- 
ation for 15 min, measured between 5 s and 
15 min after switching on) max.250 kHz 


during warm-up time (after the input stage is in 

operation for 15 min, measured between 2 s and 

15 min after switching on the self-oscillating mixer 

stage) | max. 250 kHz 


at a change of the ambient temperature from + 25 
to + 40 °C (measured after 3 cycles from +25 to 


+60 °C) | 

channels $1 to S16 typ. 250 kHz 
max.400 kHz 

channels S17 to $19 max. 550 kHz 
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|.F. circuit characteristics 

Bandwidth of i.f. output circuit 5,9 + 0,5 MHz 

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage ts 15 V; 
band {I at minimum gain. 


Bandwidth variation of i.f. output circuit 
as a result of r.f. tuning and band 
switching (reference: v.h.f. tI) max. 350 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner; tuning voltage is 15 V. 





R1 
Lf. outout detector probe 
of tuner 99 Ty: (22750) 
7276933 
Delinaig ut the 1.f. output circuit as a 
resuit of r.f. tuning in band II max. 350 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner; tuning voltage is 15 V. 


Minimum tuning range of i.f. output coil 34 to 41 MHz 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V. 


Attenuation between i.f. injection point 
and I.f. output of the tuner | 23°23 dB 


Miscellaneous 


Radio interference 
Oscillator radiation and oscillator voltage 
at the aerial terminal Within the limits of C.1.S.P.R. 13 
(1975) and VDE 0872/7.72*. 


* For V317LO: when the oscillator sample socket is either open or terminated with a coaxial plug 
(75 Q impedance, e.g. type 3/2-50, Daut und Rietz). 
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Microphonics There will be no microphonics, provided the 
tuner is installed in a professional manner. 


Surge protection 


Protection against voltages max. 5 kV 


Note: Three discharges of a 470 pF capacitor into the aerial terminal. 


Protection against flashes max. 30 kV, 400 mWs 


Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30s is connected to the 
aerial terminal. | 


ADDITIONAL INFORMATION 
|.F. injection | 


The tuner is provided with an i.f. injection point at the collector of the mixer transistor (coupled via a 
Capacitor and a resistor to terminal S). The i.f. generator can be connected directly to this point 
(Fig. 11). 


The tuner needs normal supply voltages and a tuning voltage of 15 V; the i.f. output should be loaded 
with the circuit shown in Fig. 10. 









se 
GENERATOR 
(22750 


> if. injection point 





7Z72749.1 
‘7 


Fig. 11. 


| Connection of the i.f. amplifier 


The tuner needs a d.c. path from the i.f. output terminal (T) to earth, preferably via a choke of approx. 
5 wH outside the tuner (Fig. 12). Where the tuner is used in combination with a u.h.f. tuner, this choke 
can be common for both tuners; a resistor in series with the choke can make ineffective the i.f. output 
circuit of the switched-off tuner. For damping the i.f. output circuit and matching the !.f. output 
impedance of the tuner to the i.f. amplifier, a series resistor and a parallel capacitor as shown in Fig. 12 
should be used (During v.h.f. operation the voltage across the 470 {2 resistor is 1 to 1,2 V). 


i.f. output of 
u.h.f. tuner 





if. output of if. filter 


v. hf. tuner 







damping 






resistor choke 
. 5H 
matching 
capacitor 
47001 


7272754 


Fig. 12. VE 
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Measuring method of power gain 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10. 


36,15 MHz 





7276932 


Fig... 13. 


The RC-circuit roughly matches the i.f. output impedance to 75 {2 at the resonant frequency of the i.f. 
output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 6 MHz (Fig. 13). 


Because the input and output impedances of the tuner are now 75 Q2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 {2 source and a 75 22 
detector. 


Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass tool with a blade as shown in Fig. 14. A suitable 
tool is available under catalogue number 7122 005 47680. 


; 4 
0,75_2 ae"! 
Og 


A 7Z75077 


Fig. 14. 


ACCESSORIES 


Connector assembly for use of tuner V317 or V317LO in combination with u.h.f. tuner U342 or 
U342L0: 

connector, catalogue number 3112 200 20720; 

washer, catalogue number 3112 221 01220; 

clamp, catalogue number 3112 274 13220. 
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QUICK REFERENCE DATA 


Systems C.C.1.R. systems B and G 





Channels 
v.h.f. | . NZ1toC 
v.h.f. UI M4 to E12 
Intermediate frequencies 
picture 38,9 MHz 
sound . 33,4 MHz 
APPLICATION 


These tuners are designed to cover the v.h.f. channels of C.C.1.R. systems B and G, including the Italian 
and Moroccan channels. 


In combination with the u.h.f. tuner U322, U324, U342 or U342L0 respectively, they can be used in 
v.h.f./u.h.f. receivers. The aerial inputs and i.f. outputs of both tuners can then be connected in parallel! 
without additional circuitry. . 


The tuners are pin-compatible with tuners V314, V315 and V317. 


The V334LO is a special version of the-V334; an output voltage from the local oscillator is made 
available for driving digital tuning systems. Apart from this the tuners are identical. 
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DESCRIPTION 


The tuners are v.h.f. tuners with electronic tuning, covering the v.h.f. band | (44 to 88 MHz) and the 
v.h.f. band II! (162 to 230 MHz). Switching between the bands is done by connecting the supply volt- 
age to terminal V for band | and to terminal P for band II}. 


Mechanically, the tuner ts built on a printed-wiring board, carrying all components, in a metal housing 
made of a rectangular frame and front and rear cover (see Fig. 2a). All connections (aerial, supply volt- 
age, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the underside. 
The mounting method is shown in Fig. 3. Tuner V334L0 has a coaxial socket on the top of the frame 
for coupling out the oscillator sample. 


Electrically the tuner consists of two input circuits in parallel (bands | and II!) with band-pass character- 
istics, switchable for band | and band II!, followed by a MOS-FET amplifier stage. The drain load of 
the MOS-FET is formed by a double tuned circuit, transferring the signal to the self-oscillating mixer 
BF967. The selectivity of this circuit at the intermediate frequency has been improved. Three capaci- 
tance diodes BB109G (or BB809) tune the double tuned circuit and the oscillator. 

The i.f. output circuit of the tuner is a single tuned one, at the low end of which the i.f. signal is 
coupled out of the tuner. A d.c. path to earth for the collector current of the mixer has to be provided 
outside the tuner, preferably by a choke of about 5 wH. Damping of the I.f. output circuit and matching 
of the i.f. output to the i.f. circuit of the receiver can be chieved by connecting a series resistance and a 
parallel capacitance outside the tuner. 

An i.f. injection point has been provided at the collector of the mixer transistor, connected to terminal 
S. 
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MECHANICAL DATA ~ Dimensions in mm 


oscillator 
sample socket 
£1 
a 








X P S v||_N L K 
—w|le~ 8 132 











7276939 





Fig. 2a The oscillator sampling socket, drawn with dotted lines, applies only to tuner V334LO. 


Terminal T = i.f.: output 
X = tuning voltage, + 1 to+28 V 
P = supply voltage, band til, +12 V 
S =1.f. injection point 
V = supply voltage, band |,+12 V 
N = a.g.c. voltage, +9,2 to+1,0 V 
L =r.f. stage supply voltage, +12 V 
K = aerial 


Note: When the tuner is operated together with a u.h.f. tuner, only the supply voltage at terminals P 
and V should be switched off during u.h.f. operation. | 


$04 Fig. 2b |.F. output coil. 
Torque for alignment: 2 to 15 mNm 


Press-through force: 2 10N 
7275076 


Mass approx. 80g 
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Mounting 


The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram 
shown in Fig. 3. (The tuner may also be mounted by means of a socket. Information will be supplied 
upon request). 


It is recommended that the tuner be installed in the cool part of the receiver cabinet and not exposed 
to the vibrations of the loudspeaker. There are no restrictions on orientation. 


The solderability of the terminals and mounting tabs is according to [EC 68-2, test Ta (230 + 10 OC, 
2+0,5s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 5 OC, 10+ 15). 
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Fig. 3 Piercing diagram viewed from solder side of board. 


For connection to the socket on the top of tuner V334L0 a coaxial plug has to be used; type 3/2-50 
(manufacturer: Daut und Rietz) is recommended. 





October 1982 





V334 
V334L0 


3112 218 51480 
3112 218 51540 






ELECTRICAL DATA 


The electrical values are measured on the v.h.f. tuner alone*, but they are also valid for the v.h.f. tuner 
in combination with a u.h.f. tuner U322, U324, U342 or U342L0 respectively. Unless otherwise 
specified all electrical values apply at an ambient temperature of 25 + 5 °C, a relative humidity of 

60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V. 

Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from 
the specified values can be expected. Under the extreme conditions of temperature and humidity as 
given below, the tuner will function normally, but some specified limits may be exceeded. 


General 
Semiconductors 
r.f. amplifier BF961 
self-oscillating mixer BF967 
tuning diodes 3 x BB109G (or BB809) 
switching diodes 6 x BA482/BA483, 3 x BA220, 2x BA318 
Ambient temperature range 
operating +5 to +55 OC 
storage —25 to +70 °C 
Relative humidity max. 90% 


Voltages and currents 
Supply voltage +12 V + 10% 


Note: The supply voltage at terminals P and V should be filtered. 


Current drawn from + 12 V supply 


r.f. amplifier, v.h.f. |, at nominal gain typ. 25mA 
| v.h.f. |, at 40 dB gain reduction typ. 13,5mA 
r.f. amplifier, v.h.f. [1], at nominal gain typ. 25mA 
v.h.f. Il, at 40 dB gain reduction typ. 15mA 
self-oscillating mixer, terminal P typ. 12,0mA 
terminal V typ. 12,5mA 


Band switching 


For operation in band | the supply voltage must be connected to terminal V, for band III operation to 
terminal P. If the tuner operates together with a u.h.f. tuner only the supply voltage at terminals P and 
V should be switched off during u.h.f. operation. 


* All measurements on the tuner alone are done With a capacitor of 6,8 pF between aerial and earth. 
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UAL 


V.H.F. television tuners V334 
V334LO 


Oscillator sample signal; only valid for V334LO 
At a supply voltage of + 10,8 to + 13,2 V, an 
operating temperature of +5 to + 55 °C, and 
within the tuning voltage range + 0,5 to +30 V typo. 84dB (uV) into 75 Q 
min.  80dB (nV) into 75 2 
max. 104dB (uV) into 75 Q 


Note: A tuning voltage higher than + 28 V will not be harmful for the tuner and may be applied at the 
user's own risk. Under this condition the published reverse voitage limit of the osciilator tuning diode 
will be exceeded; the oscillator frequency wil! never decrease with increasing tuning voltage. 


Freauency of oscillator sample signal; only valid for V334L0 
v.h.f. | 84,15 to 121,15 MHz 
v.h.f. HH 202,15 to 263,15 MHz 


Frequencies 


Frequency ranges 
vihit. | channel! NZ1 (picture carrier 45,25 MHz) 
to channel C (picture carrier 82,25 MHz) 
| Margin at the extreme channels: min. 2 MHz. 
ete Vl channel M4 (picture carrier 163,25 MHz) 
to channel E12 (picture carrier 224,25 MHz) 
Margin at the extreme channels: min. 2 MHz. 
intermediate frequencies | 
picture | 38,9 MHz 
sound . 33,4 MHz 
The oscillator frequency is higher than the 
aerial signal frequency 


Wanted signal characteristics 


Input impedance 


asymmetrical 75-82 
Output impedance at the oscillator sample socket; only valid for V334LO 
asymmetrical 7582 
V.S.W.R. and reflection coefficient minimum value maximum value 
between picture | at picture carrier 
carrier and sound frequency 


carrier frequency 


— 


V.S.W.D. max. 4 max. 4 
retiection coefficient max. 60% max. 60% 
V.S.W.R. and reflection coefficient at oscillator sample socket; only valid for V334LO 

v.s.w.r., Vv... | ; max. 2 

vs.woe., vhf. HT max. 2 

reflection coefficient, v.h.f. | max. 33% 

reflection coefficient, v.h.f. IH max. 33% 
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V334 3112 218 51480 
V334LO 3112 218 51540 





R.F. curves, bandwidth typ. 12 MHz 


R.F. curves, tilt on any channel the amplitude difference 
between the top of the r.f. resonant curve and 
the picture carrier marker, the sound carrier 
marker, or any frequency between them wil! 
not exceed 3 dB at nominal gain, and 4 dB in 
the a.g.c. range between nominal gain and 
20 dB gain reduction. 


A.G.C. range min. 40dB 

Power gain (see also Measuring method of power gain) min. 20dB 

channel E3 typ. 23dB 

channel E5 typ. 24dB 

channel E12 typ. 24dB 

Gain difference between any two channels typ. 6 dB 

Noise figure | max. 9dB 

channel E3 typ. 6 dB 

channel E5 typ. 7,5dB 

— channel E12 typ. 8 dB 
— Overloading | 


Input signal producing 1 dB gain 
compression at nominal gain typ. 80dB (uV) into 75 2 


Input signal producing either a detuning of the 
oscillator of + 300 kHz or —1000 kHz or 
stopping of the oscillations at nominal gain typ. 90dB (zV) into 75 2 


Unwanted signal characteristics 


Image rejection (measured at picture carrier 


frequency), except channel M4 min. 60dB 

channel M4 min. 48dB 
I.F. rejection (measured at picture carrier 

frequency), except channels NZ1 and E2 min.  60dB 

channel NZ1 min. 40dB 

channel E2 min. 50dB 


Note: At colour sub-carrier frequency maximum 6 dB less rejection. 


Harmonic content of oscillator sample; only valid for V334LO 
Suppression of harmonics which fall 
into the frequency range below 1000 MHz min. 15 dB below oscillator fundamental 


R.F. rejection at oscillator sample socket; only valid for V334LO 
Signal voltage at oscillator sample socket 
(input signals of wanted frequency 70 dB (uV) 
into 75 Q, tuner operating at nominal gain) min. 15 dB below oscillator fundamental 


|.F. rejection at oscillator sample socket; only valid for V334LO 
I.F. signals at oscillator sample socket 
(input signals of wanted frequency 70 dB (uV) 
into 75 Q2, tuner operating at nominal gain) min. 15 dB below oscillator fundamental 
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V.H.F. television tuners 


Cross modulation 





V334 
V334LO 


Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the interfering signal 


is transferred to the wanted signal. 


In channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier 


frequency): 
at nominal gain (wanted input level 60 dB (uV) 
v.h.f. | 
v.h.f. I 
at 40 dB gain reduction (wanted input 
level 100 dB (nV) 


at nominal gain (wanted input 
level G0 dB (uV) 

at 40 dB gain reduction (wanted 
input level 100 dB (nV) 


Out of band cross modulation at nominal gain 
v.h.f. |, interfering from v.h.f. II 
v.h.f. |, interfering from u.h.f. 


v.h.f. ill, interfering from v.h.f. | 
v.h.t. HI, interfering from u.h.f. 


Oscillator characteristics 


Pulling . 
Input signal of tuned frequency producing a shift of 
the oscillator frequency of 10 kHz, at nominal gain 
Vobits | 
v.h.f. I 


Shift of oscillator frequency at a 
change of the supply voltage of 5% 


Drift of oscillator frequency 
during warm-up time (after the tuner has been 
completely out of operation for 15 min, meas- 
ured between 5s and 15 min after switching on) 


during warm-up time (after the input stage is in 
operation for 15 min, measured between 2 s and 
15 min after switching on the self-oscillating 
mixer stage. 


at a change of the ambient temperature from 
+ 25 to +40 °C (measured after 3 cycles 
from + 25 to + 55 9C) 





typ. 
typ. 


typ. 


typ. 


typ. 


typ. 
typ. 
typ. 
typ. 


typ. 
typ. 


max. 


max. 


70 dB (nV) into 75 Q 
67 dB (uV) into 75 Q 


100 dB (nV) into 75 Q ~ 


In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier 
of channel N + 2 for v.h.f. | or channel N + 3 for v.h.f. II 


88 dB (uV) into 75 2 


100 dB (nV) into 75 Q 


110 dB {(uV) into 75 Q 
110 dB (nV) into 75 2 


110 dB (nV) into 75 Q 
110 dB (nV) into 75 2 


73 dB (hV) into 75 2 
69 dB (uV) into 75 2 


. 250 kHz 


. 250 kHz 


250 kHz 


300 kHz 
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V334 
V334LO 


3112 218 51480 
3112 218 51540 





i.F. circuit characteristics 
Bandwidth of 1.f. output circuit 5,8 +0,5 MHz 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V; 
band I} at minimum gain. 


Bandwidth variation of i.f. output circuit as a result of 
r.f. tuning and band switching (reference: v.h.f. III) max. 500 kHz 


Note: I.F. cutput of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner; tuning voltage is 15 V. 


detector probe 


Ri 
Lf. output «——___j~__} 





of tuner 220. (227511) 
Cl 
£ 
1000 pF 
7276933 
Pig: 10; 
Detuning of the i.f. output circuit as a result of r.f. 
tuning and band switching (reference: v.h.f. III). max. 350 kHz 


Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is 
connected in parallel with the i.f. output of the tuner; tuning voltage is 15 V. 


Minimum tuning range of i.f. output coi! 34 to 41 MHz 


Note: |.F. output of the tuner terminated with the circuit shown in Fig. 19; tuning voltage ts 15 V. 


Attenuation between i.f. injection point and i.f. 
output of the tuner typ. 23 dB 
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V.H.F. television tuners 





Miscellaneous 


Radio interference 
Oscillator radiation and oscillator voltage at 


the aerial terminal Within the limits of C.1.S.P.R. 13 (1975) and 
VDE 0872/7.72"*. | 
Microphonics There will be no microphonics, provided the 


tuner is installed in a professional manner. 
Surge protection 


Protection against voltages max. 5kV 


Note: Three discharges of a 470 pF capacitor into the aerial terminal. 


Protection against fiashes | max. 30 kV, 400 mWs 
Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30 s is connected to the 


aerial terminal. 


ADDITIONAL INFORMATION 


if the tuner is used in receivers designed for v.h.f. only, a capacitor of 6,8 pF should be applied between 
the aerial input and earth. 


i.F. injection 

The tuner is provided with an i.f. injection point at the collector of the mixer transistor (coupied via a 
capacitor and a resistor to terminal S). The i.f. generator can be connected directly to this point. 
(Fig. 

The tuner needs riormal supply voltages and a tuning voitage of 15 V; the i.f. output should be loaded 
with the circuit shown in Fig. 10. | 









LF. 
GENERATOR 
(Z=750) 





-+——~ if. injection point 






7Z72749.4 


“ For V334L0: when the oscillator sample socket is either open or terminated with a coaxial plug 


(75 92 impedance, e.g. type 3/2-50, Daut und Rietz}. 
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V334 
V334LO 





3112 218 51480 
3112 218 51540 






Connection of the i.f. amplifier 

The tuner needs a d.c. path from the i.f. output terminal (T) to earth, preferably via a choke of approx. 
5 wH outside the tuner (Fig. 12). Where the tuner is used in combination with a u.h.f. tuner, this choke 
can be common for both tuners; a resistor in series with the choke can make ineffective the i.f. output 
circuit of the switched off tuner. For damping the i.f. output circuit and matching the i.f. output 
impedance of the tuner to the i.f. amplifier, a series resistor and a parallel capacitor as shown in Fig. 12 
should be used. (During v.h.f. operation the voltage across the 470 {2 resistor is 1 to 1,2 V). 


i.f. output of 
u.hf. tuner 





i.f. output of i.f. filter 


v.h.f. tuner 






damping 
resistor 






5uH 
matching 
capacitor 
4709 
7Z72751 
LIS 
Fig. 12. 


Measuring method of power gain 
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10. 


36,15 MHz 





7276932 


Fig. 13. 


The RC-circuit roughly matches the i.f. output impedance to 75 §2 at the resonant frequency of the if. 
output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 6 MHz (Fig. 13). 


Because the input and output impedances of the tuner are now 75 &2, the power gain can be measured 
in the conventional manner by inserting tuner and RC-circuit between a 75 {2 source and a 75 & de- 


tector. 
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Alignment of the i.f. output coil 


The i.f. output coil should be adjusted with a brass tool with a blade as shown in Fig. 14. A suitable 
tool is available under catalogue number 7122 005 47680. 


Y / 
mB | 


: 1275077 
Fig, 14. 


ACCESSORIES 


Connector assembly for use of tuner V334 to V334L0 in combination with u.h.f. tuner U342 or 
U342L0; 

connector, catalogue number 3112 200 20720; 

washer, catalogue number 3112 221 01220; 

clamp, catalogue number 3112 274 13220. 
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V.H.F. TELEVISION TUNER 


with diode tuning 


QUICK REFERENCE DATA 


Systems . Systems E, Land L’ 
Channels System E Systems L and L’ 
v.h.f. | | F2, F4 AtoC 
vhf. HH FS tor 12 1 to6 
Intermediate frequencies 
picture | . 32:10 32.70 MHz 
sound ' 43.85 39.20 MHz 
APPLICATION 


This tuner covers the v.h.f. channels of systems E, L and L’. In combination with the u.h.f. tuner UF5, 
it can be used in v.h.f./u.h.f. television receivers. The aerial inputs and i.f. outputs of both tuners can 
be connected in parallel without additional circuitry. 
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DESCRIPTION 


The VF5 is a v.h.f. television tuner with electronic tuning, covering the v.h.f. band | and the v.h.f. 
band I11. Switching between the bands is done by external switching. 

The tuner circuit is built on a printed wiring board, and enclosed in a metal housing, comprising a 
rectangular frame with front and rear covers (see Fig. 2). 

A shielded aerial lead is fitted to one of the shorter sides of the frame, all other connections (supply- 
input stage, a.g.c., tuning voltage, switching voltages, i.f. input from u.h.f. tuner, supply for oscillator 
and i.f. stage, and i.f. output) are made via terminals in the underside. Mounting as in Fig. 3. 
Electrically the tuner consists of two input circuits in parallel (band | and band I1|) with band-pass 
characteristics and has the input transistor connected in grounded-base configuration. This transmitter 
operates at an emitter current of about 4 to 12 mA, featuring good noise figures and good signal 
handling properties. This combination has good handling properties throughout the a.g.c. range. The 
collector load of the input transistor is formed by a double tuned circuit, transferring the signal to the 
self-oscillating mixer. 3-variable capacitance diodes tune the double tuned circuits and the oscillator. 
The 1.f. output signal is extracted from the low end of the single-tuned output circuit. 

A d.c. path to earth for the collector current of the mixer is provided inside the tuner. 

An i.f. injection point is provided. Access is through a hole in the cover. 
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V.H.F. television tuner with diode tuning 





CIRCUIT DIAGRAM 











TT 





Fig. 1. 








Se 
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Mass 


4,.10max | 


0.8 








Los 












55.5 
maxX 
2 4 5 |16 7 8 9 10 
$1.32 3.5 
oe 79.4 
D8787 





Fig.2 


2 =1.f. stage supply voltage +12 V 
4=a.g.c. voltage 

5 = tuning voltage +0.4 to +28 V 

6 = Band II] inverted (even channels) 
7 = Band II! normal {odd channels) 

8 = i,f. input from u.h.f. tuner 

9 = oscillator/i.f. supply voltage +12 V 
10 = i.f. output 


Switching voltage +12 V 


approx. 75 g 
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Mounting 


The tuner may be maunted by saldering it on to a printed-wiring board, with cannections as shawn by 
the piercing diagram in Fig. 3. (The tuner may also be mounted in a socket. Information will be 
supplied upon request). | | 

It is recommended that the tuner be installed in a cool part of the receiver cabinet and not exposed 

to the vibrations of the loudspeaker. There are no restrictions on orientation. 

The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 

2 +0.5s). The resistance ta soldering heat is according to IEC 68-2, test Tb (260 + 5 °C, 10 + 1s). 


—| tt 1.6(1 1x) 





E E | 
41.34 
2 4 5 6 7 g 9 
- 86 (I3 -_— « 
E 
7,56(x9} 
5.66 


08788 


Fig. 3 Piercing diagram viewed from solder side af board 
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ELECTRICAL DATA 


The electrical values are measured on the v.h.f. tuner alone, but they are also valid for the v.h.f. tuner 
when used with the u.h.f. tuner UF5. Unless otherwise specified all electrical values apply at an | 
ambient temperature of 25 + 5 OC, a relative humidity of 60 + 15% and a supply voltage of 12 + 0.1 V. 
Under the extreme conditions of temperature and humidity given below, the tuner will function 
normally, but some specified limits may be exceeded. | 


General 


Ambient temperature range 
operating 
storage 


Relative humidity 


Voltages and currents 


Supply voltage 
positive 
negative (negligible current) 


Current drawn from 12 V supply 
v.h.f. I) at max. gain 


A.G.C. voltage 
at nominal gain 
at 40 dB gain reduction 


Tuning voltage range 


Current drawn from 28 V tuning 
voltage supply 
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+5 to +55 OC 
—25 to +85 °C 


max. 90% 


12VH1V 
—12ViilV 


typ. 38 mA 


+O V - 
band! 2.5 V 
band Ili 5.5 V 


+0.4 to +28 V 


0.5 uA 





V.H.F. television tuner with diode tuning 


Frequencies 


Range of frequencies 


channel 

Band | F2 
F4 

Band ||| normal - 
(odd channels) E11 
; F6 

Band ||| inverted to 
(even channels) £12 


Intermediate frequencies 


picture 
sound 


Wanted signal characteristics 


Input impedance 
asymmetrical 


V.S.W.R. 
Reflection coefficient 
R.F. curves, bandwidth 


R.F. curves, tilt 
(only for i.f. 32.7/43.85) 


Power gain 
band | 
band III 


Noise figure 
band | 
band {I 


System E 


vision 
52.4 MHz 


65.55 MHz 


164.00 MHz 
203.45 MHz 


173.40 MHz 
212.85 MHz 


sound 
41.25 MHz 


54.40 MHz 


175.15 MHz 
214.60 MHz 


162.25 MHz 
201.70 MHz 


VFS 





Systems L and L’ 


channel vision sound 
A 47.75 MHz 41.25 MHz 
to 
C 63.75 MHz 57.25 MHz 
: 176.00 MHz 182.50. MHz 
s 216.00 MHz 222.50 MHz 
System E System L and L’ 
32.7 MHz | 32.7 MHz 
43.85 MHz 39.2 MHz 


The oscillator frequency may be higher 
or lower than the aerial signal frequency 
depending on the channel frequency and 
system. 


75 
max. 4 
max. 60% 
< 20 MHz 


On any channel the amplitude 

difference between the top of the r.f. 
resonant curve and the picture carrier 
marker, the sound carrier or any frequency 
between them will not exceed 2.5 dB 


. 2 19dB 


= 21 dB 


<8 GB 
<8 dB 
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Unwanted signal characteristics 


Image rejection 


band | = 60 dB 

band II} normal 

channel 6 (L’) > 36 dB 

other channels = 50 dB 

band II| inverted 

channels 6 to 10 = 40 dB 

other channels = 50 dB 

|.F. rejection 
band {|| = 60 dB 
band | see table below 
frequency 
system channel 43.85 MHz 

F4 —4 dB 





Maximum signal handling 
bands | and III =5 dBmV 


U.H.F. i.f. indut signal handling = 23 dBmvV 


Oscillator characteristics 


Shift of oscillator frequency at a change 
of ambient temperature of 15 °C (+25 to +40 °C) < 400 kHz 


R.F./1.F. characteristics 






D8789A 





max 2,5dB 


Tuning peak vision 32.70 MHz 
Tuning peak sound (system E) i 43.85 MHz 
Tuning peak sound (system L’) 39.20 MHz 
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Miscellaneous 


Radio interference 


Oscillator radiation at 
the aerial terminal 
(a) fundamental frequency 


(b) harmonic frequencies 


Microphony 


VF5 





band | <—54 dBm 
band |II < —49 dBm 
FR, <300 MHz <—59 dBm 
FR > 300 MHz and < 1000 MHz <-—57 dBm 


There will be no microphonics, providing that the tuner is installed in a professional manner. 
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APPLICATION 


These coaxial aerial input assemblies have been developed for application in television 
sets with 75 ohm input impedance, for use in v.h.f. as well as in u.h.f. (40-890 MHz). 
The connectors meet the demands of both the IEC standards (diameter 9,5 mm) and the 
French standards (diameter 9,0mm). They have to be used with plugs complying with the 







COAXIAL AERIAL INPUT ASSEMBLIES 


properties mentioned in DIN 45325, IEC 169-2 (diameter 9,5 mm) and SNIR (diameter 
9,0 mm). The units meet the safety requirements of IEC 65. 


AVAILABLE TYPES 


Coaxial aerial input assembly 75 © 


Attenuation 


Reflection, v.h.f. : = 15% 
iets. eS 
Catalogue number : 3122 127 10260 





August 1974 





~4 





-<1aB On > 75.Q. input 
Ssiciete 7 apes ane 
ae 































7£0.2 1 
t 20.2max 
1.8 
A max 
7Z99501.4 
390 pF 3x 
—!| |e—pin 2.36 | 
+ _ 49+014 ———__——__» 
55.2max ~ Dimensions in mm 
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3122 127 10260 
3122 127 10450 
3122 127 14730 





3122 127 10260 
3122 127 10450 COAXIAL AERIAL INPUT ASSEMBLIES 


3122 127 14730 





solder wire into place after P 
has been bent around the soldered with flux 














7Z99S034 


Recommended fixing of the aerial cable 
Soldering conditions: 370 £5 9C; 3,5 40,5 s 






















































=a 
oo 3*h—) a 1741 Shae er 
oo screening fold back aeons WUE RES 
= eee ee Dee. glen el ee 
SRR 8 7A ieteatcecece ; 
ere £0.2 +£0.15 ae... 
tulle made of shrink { Y LL dip soldered 
sleeve or tulle made = 
of outer cover which | le-Gt4—m| 7261779 
is removed by stripping 0.4702. |g 
Cable diameter = 5 mm Cable diameter < 5 mm 





COAXIAL AERIAL INPUT ASSEMBLIES 





Coaxial aerial input assembly 75 ©, with filter 


Reflection, v.h. f. 
‘pe ae ge 


Frequency characteristic 
Vis >, 50 tO 230°.MHAZ 
470 MHZ 
700 MHz 
u.h.f., 470 to 850 MHz 
230 MHz 
100 MHz 


Catalogue number 


750 input — 
a ae i 


= 1dB 
> 13 dB 


40 dB (typical value) 
3122 127 10450 


—----@--- screening 
Te plate 





NM 
— 


+0, 








30.2max 
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| 
' 
| 7Z99505.4 


18.2403 —» 


Dimensions in mm 
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3122 127 10260 
3122 127 10450 COAXIAL AERIAL INPUT ASSEMBLIES 
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solder wires into place after PandQ 
have been bent around the cables 










RSX 
AB 

El /()\ El on sai 
Rx og 


soldered with flux (2x) 


Recommended fixing of the aerial cable 

































meray | Soldering conditions: 370 +5 °C; 3,5+0,5s 
SS=a 
Sa 
| 
Sasa 
aes! 374 TiS) = | 6.5402 — 
screening fold back 2405 — > 3405 
over outer cover =e 
' t 
| 
7239502 8 07.1 
+0.2 +015 
57 tulle made of shrink { Y | dip soldered 
sleeve or tulle made 
of outer cover which a6i)—»| 7261779 
is removed by stripping 0.u* 92» La 
Cable diameter 25 mm Cable diameter < 5mm 
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3122 127 10260 
3122 127 10450 
3122 127. 14730 


COAXIAL AERIAL INPUT ASSEMBLIES 





Coaxial aerial input assembly 75 0, with high-pass filter 


Attenuation at 1 MHz : 60 dB (typical value) 


9 MHz : 40 dB (typical value) | 75.0 input 
10 MHz : 225 dB 7 7] a 
50 MHz :< 14dB | Sores [07 TY pate 

230 MHz: = 14dB <0 aL 

470 MHz: 1dB poo We, eee er ct 

850 MHz: < 1,5 dB | . | 

| 

Reflection, Vili SoS357, | | 
Vehet; Liss I5% foe Sar alpiae eee | 71265833 

Ma Ayck; seers toys 752 output 


Catalogue number —: 3122 127 14730 


Dimensions in mm 


















21.5 


Y : . -== : 
O 
7540.2 —+ <— 


eS oc nr 

















- 4.3402 





~«— 36.2+0.3 24g 7Z99505.4 





PHILIPS 


— 
ae : 
oS . 4401 65493 


390 pF 3x 


30.2 





























55.2 max —--——_____- > 
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3122 127 10450 
3122 127 14730 


COAXIAL AERIAL INPUT ASSEMBLIES 








solder wires into place after P has 
been benx around the cabie 





soldered with flux (2x) 


7265832 


Recommended fixing of the aerial cable 
Soldering conditions: 370 +5 °C; 3,5+0,5s 






































— —»)| 6.5402 ~<— 
cand = 1741 2+05—>; -2+05 
ams screening fold back 2 ~ 
= PROG Se -73)-> ; 
=a over outer cover eomenen ee bi ; : a | 
osegacetaconn SPSS 5 Seseteececete 
eS BRO RP oT ONT a +015 ees 
rc, ees ni i 
tulle made of shrink : dip. soldered 
sleeve or tulle made me Bete! 7281779 
of outer cover which 0.4702. Pam 
is removed by stripping 
Cable diameter 25 mm Cable diameter < 5 mm 
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(3122 127 21300 





COAXIAL AERIAL INPUT ASSEMBLY 


APPLICATION 


This coaxial aerial input assembly has been developed for application in TV sets with 75 Q input 
impedance, for use in v.h.f. as well as in u.h.f. bands. Thanks to the use of safety capacitors in the 
assembly, the chassis of the TV set is separated from the aerial input. The connector for the aerial input 
meets the demands of the |EC standards (diameter 9,5 mm) and the French standards (diameter 

9,0 mm). 

The coaxial aerial input assembly complies with the requirements of immunity from radiated inter- 


ference of BS 905. It meets the safety requirements of |EC 65; approbation approvals have been sought 
from KEMA, VDE, SEV, BSI, DEMKO, NEMKO, SEMKO, EI and LCEE. 


DESCRIPTION 


The assembly is provided with safety capacitors, which are moulded in thermo-setting insulation 
material, thus forming a capacitor block. This capacitor block is built in a metal housing, with lid, 
which is carried by a plastic fixing plate. All points to the safety capacitors are press contacts, achieved 
by the metal housing. The housing has an outlet for the coaxial cable to the television tuner. 
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3122 127 21300 


ELECTRICAL DATA 





The electrical values are measured at an ambient temperature of 25 + 5 OC and a relative humidity of 


60 + 15%. | 
Input impedance of connector 


Frequency ranges 
Vliet: 
erste 


Reflection 
Wet 
Uh: 


Insertion joss 
vb, 
u.h.t. 


Contact resistance of connector 
after 1 plug insertion 
inner bush 
outer bush 


Insulation resistance 


Immunity from radiated interference 


ENVIRONMENTAL DATA 
Operating temperature range 
Storage temperature range 


Relative humidity 
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75 02, asymmetrical 


40 to 300 MHz 
470 to 890 MHz 


< 15% 
< 25% 


< 1 dB; typ. 0,2 dB 
<1dB; typ. 0,4 dB 


< 10 mQ 
<= 5mQ 


> 500 MQ 


in conformity with requirements of BS 905, — 
provided the assembly is installed in a pro- 
fessional manner, and a proper coaxial cable 

is used. 


75Q. input 


—----— screening 


es plate 


, 
4 
J 


Me ioe ene 


7Z99500 


Oto.+ 55 OC 
—40 to +85 OC 


< 95% 


Coaxial aerial input assembly | | 3122 127 21300 





MECHANICAL DATA Dimensions in mm 














= ae cable outlet oe 





55+0,3 ae 71283750 


Figs 2. 


MOUNTING | 
The assembly can be mounted to the chassis of the TV set with two self-tapping screws, 4N x 9,5. 


It must be connected to the tuner via a coaxial cable with a diameter of 3 mm. The inner cable 
conductor should be soldered to the metal plating of the capacitor block, and the cable earth sheath to 
the metal housing, see Fig. 3. 


The soldering conditions are: 340 °C, 2s. 


Plugs to be used with the assembly have to comply with the properties mentioned in DIN 45325, 
[EC 69-2 (9.5 mm diameter) and SN!R (9 mm diameter). 


It is advised not to use aluminium plugs. 
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3122 127 21300 





Fig. 3 Recommended fixing of the aerial cable. 7283749 









50,05 O5O. O05 054 
orenereteterets, 
steleretetetece! 


DO AAOAOOGd 





Fig. 4 Recommended cable stripping. 7283748 0 |g 9475 
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VIDEO MODULATORS 






REMO 101 
REMO 201 





VIDEO MODULATORS 


QUICK REFERENCE DATA 


REMO 101 REMO 201 








C.C.1.R. system . G | 
Channels ‘E30 to E40 E30 to E40 
Intercarrier sound frequency | 5,5 MHz 6 MHz 
APPLICATION 


These video modulators are for use in: 
— video tape recorders (VCR); 

— TV cameras; 

— video games; 

— video information systems; 


— closed ‘circuit TV video systems. 


DESCRIPTION 


In the video modulator, video and sound signals are modulated onto a u.h.f. carrier. The modulated 
carrier at the output is suited for connection to the antenna socket of normal television receivers. The 
carrier frequency can be adjusted from 540 to 624 MHz (channel E30 to channel E40) so 10 different 
channels can be linked via a single coaxial cable. 

The modulators meet the radiation requirements of C.1.S.P.R. Recommendation No. 13. 


Mechanically, the modulators are built on a low-loss printed-wiring board, carrying all components, in | 
a metal housing made of a rectangular frame and front and rear covers (see Fig. 1). The u.h.f. output 
connection is on the top of the housing, all other connections are made via feed-through capacitors on 
the underside. The mounting method is shown in Fig. 2. 
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REMO 101 
~REMO 201 


3103 128 51160 
3103 128 51200 


MECHANICAL DATA 














r.f. frequency adjustment of tuned 
adjustment (C53) output circuit (C3) 












u.h.f output 
va 
output 


(R1) 


intercarrier © 
frequency 


adjustment || balance (coarse) 
(R4) 

















> 7Z83908 


Fig. 1. 


Terminal 1 = sound input 
2 = video reference input 
3 = supply voltage, +12 V 
4 = video input 
E= earth | 
(1) only for REMO 101 


voltage 
adjustment" 





Dimensions in mm 














74,6 
+0,2 























e = 2,54 mm (0,1 in) 
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REMO 101. 
REMO 201 


Video modulators 





Mounting 


The modulators may be mounted by soldering on to a printed-wiring board, with connections shown 
by the piercing diagram in Fig. 2. 

The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C, 
2 +0,5s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 5 °C, 10 + 15). 


9,08 > < 


(2e)} 
12,70 , 15,24 .10,16 


,; ey (Be) basal . . 


: 6,35 (2,5e) 


13,97 (5,5¢) | 4 +o.¢2.. 93.64 
, | a 


E E | 
9 ey pd ee =e 
ze 16 (8x) 


$992 (3 36) 2 | 
7283907 











Fig. 2 Piercing diagram viewed from solder side of board; e = 2,54 mm (0,1 in). 
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REMO 101 
REMO 201 










3103 128 51160 
3103 128 51200 


ELECTRICAL DATA 
General 


Semiconductors 
r.f. oscillator 
intercarrier oscillator 
modulator 


Ambient temperature range 
operating 
storage 


Relative humidity 


Supply 
Supply voltage . 
Current drawn from + 12 V supply 


Video modulation 
Video input voltage (Fig. 3) 


Permissible voltage at video input 
terminal (4), and at video reference 
input terminal (2), for linear operation 


Input impedance at video input terminal (4) 
and at video reference input terminal (2) 


Residual carrier voltage*, except channels E30 and E40 
channels E30 and E40 


Differential gain 


Differential phase 


Sound modulation 


Intercarrier sound frequency 
REMO 101 
REMO 201 


Sound input voltage, for Af = 25 kHz (f = 1 KHz) 
Pre-emphasis 
Sound input impedance 


Shift of oscillator frequency at a change of the 
supply voltage from 11,5 to 12,5 V 


Drift of oscillator frequency at a change of the 
ambient temperature from 25 to 40 °C 


* When input voltages at terminals 2 and 4 are equal. 
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AF 139 
BF494 
TDA0820 


+5 to +55 °C 


~ —20 to +60 °C 


30 to 75% 


+12+05V 
typ. 17 mA 


1 V(p-p) 
max. 6 V 


min. 2V 


> 50 kQ 


< 2,5% of output voltage during 


sync. pulse 


< 3,5% of output voltage during 


sync. pulse 


5,5 MHz +3 kHz 
6,0 MHz +3 kHz 


1,0 V(r.m.s.) 
50 us 
> 30 kQ 


<8 kHz 


< 4kHz 






REMO 101 
REMO 201 


Video modulators 





Output . 

Output voltage (picture carrier during sync. pulse) 4,0 to 7,3 mV(r.m.s.)* 

Output voltage of each sound carrier | | 
(double-sideband modulation) 10 to 15 dB below picture carrier 

Output impedance Vasa, 

Output frequency (picture carrier) 543,25 to 623,25 MHz 


(channels E30 to E40) 


Output frequency shift at a change of the 
supply voltage from 11,5 to 12,5 V < 100 kHz 


Output frequency drift at a change of the 

ambient temperature 
from 25 to 40 °C < 150 kHz 
from 15 to 55 °C | < 420 kHz 


REMO 101 (201) 










ref. level, max. 6 V 




































(terminal 2) + 
white 7 — 
1V mod, depth = 
; PSP adj Eats 
black , T5Q video ampl. — 
_y — adj. (1V.__) Gams 
min, 2V . p-p ae 
video input signal 
(terminal 4} 
7Z84662 a 
Fig. 3a Application diagram using a positive video signal. 
REMO101 (201) 
7 3,9kQ 
max. 6V + 
black oO T 
4702 
eo ad mod, depth 
hite Q 
ie 75Q video ampl. 
ref, level, min. 2V — eaeernns adj. (1V ) 
- Pp-p 
{terminal 2} 





video input signa! 
(terminal 4} 





7284663 


Fig. 3b Application diagram using a negative video signal. 


Note: The r.f. output amplitude is proportional to the voltage difference between terminals 2 and 4. 


* Adjustable for REMO 101. 
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REMO 101 
REMO 201 


REMO 301 





VIDEO MODULATOR 


QUICK REFERENCE DATA 


C.C.1.R. system L 
Channels | E30 to E40 
Sound frequency 6,5 MHz 


APPLICATION 

These video modulators are for use in: 
— video tape recorders (VCR); 

— TV cameras; 

— video games; 

— video information systems; 


— closed circuit TV video systems. 


DESCRIPTION 


In the video modulator, video and sound signals are modulated onto a u.h.f. carrier. The modulated 
carrier at the output is suited for connection to the aerial socket of normal television receivers. The 
carrier frequency can be adjusted from 540 to 624 MHz (channel E30 to channel E40) so 10 different 
channels can be linked via a single coaxial cable. 

The modulator meets the radiation requirements of C.1.S.P.R. Recommendation No 13. 


Mechanically, the modulators are built on a low-loss printed-wiring board, carrying all components, in 
a metal housing made of a rectangular frame and front and rear covers (see Fig. 1). The u.h.f. output 
connection is on the top of the housing, all other connections are made via feed-through capacitors 

in the underside. The mounting method is shown in Fig. 2. 
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REMO 301 4 3103 128 51210 





MECHANICAL DATA Dimensions in mm 








adjustment of tuned 


meme (Ck 
carrier frequency = output circuit (C4) output 

















q0-2 
© intercarrier 
frequency 


modulation adjustment 
depth (R4) (L8) 


an ee LA v 
| | | picture carrier 








sound 
modulation 


























to sound 
carrier ratio 









































gg70,2 _y| 7283909 





Pide-<1% 


Terminal 1 = sound input 
2 = supply voltage, + 12 V 
3 = video input 
E = earth 
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REMO 301 


Video modulator 





Mounting 

The modulator may be mounted by soldering on to a printed-wiring board, with connections shown by 
the piercing diagram in Fig. 2. . 

The solderability of the terminals and mounting tabs is in accordance with |EC68-2, test Ta (230 + 10 °C; 
2+0,5s). The resistance to soldering heat is in accordance with |EC68-2, test Tb (260 +5 °C, 10+ 1s). 


5,08 
(2e) 





27,94. 1016. 
’ 


(14e) tive) | 7 
4 635i25er 4 a ee ; 
ene. 4 ae ee . 
v : | 














elleas (7x) 


eae 63,02 t23e) 7283906 - 


Fig. 2 Piercing diagram viewed from solder side of board; e = 2,54 mm (0,1 in). 
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REMO 301 


ELECTRICAL DATA 


3103 128 51210 


All electrical values are specified at an ambient temperature of 25 °C and a supply voltage of 12 V. 


General 


Semiconductors and integrated circuits 
sound amplifier 
sound modulator 
r.f. oscillator 
picture modulator 
video emitter follower 


Ambient temperature range 
operating . 
storage 


Relative humidity 


Supply 
Supply voltage 
Current drawn from +12 V supply 


Video modulation 

Video input voltage 

D.C. level of sync. 

Input impedance at video input 
Modulation depth 


Residual carrier voltage 


Difference gain 


Differential phase 


Sound modulation 
Sound frequency 


Sound input voltage at 40% amplitude modulation 


Sound input impedance 
Bandwidth (—1 dB) 


Shift of oscillator frequency for a change of 


supply voltage from 11,5 to 12,5 V 


Drift of oscillator frequency over ambient 
temperature range 25 to 40 °C 
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BC547A 
TCA240 
BF569 
TDA0820T 
BC548 


+5 to + 55 °C 
—20 to + 70 °C 


30 to 75% 


+12+05V 
typ. 50mA 


1 V (p-p) 
2to4V 

min. 50 kQ2 

87 to min. 95% 


max. 5% of output voltage 
during white 


max. 10% 


max, 15° 


6,5 MHz + 10 kHz 
1,0 V r.m.s. 

min. 5 k& 

50 Hz to 15 kHz 


max. 10 kHz 


max. 8 kHz 


Vairnicdulites REMO 301 





Output 
Output voltage (picture carrier during white level) min. 4,0 mV (r.m.s.) 


Output voltage of each sound carrier 

(double-sideband modulation) 11 to 16 dB below picture 
carrier during white level 

Output impedance 75 22 

Output frequency 543,25 to 623,25 MHz 
(channels E30 to E40) 


Output frequency shift for a change of supply 


voltage from 11,5 to 12,5 V max. 100 kHz 
Output frequency drift over ambient temperature 

range 25 to 40 °C : max. 150 kHz 

range 15 to 55 °C max. 420 kHz 
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SURFACE ACOUSTIC WAVE FILTERS 


eee 


RW153A 





SURFACE ACOUSTIC WAVE FILTER 


The RW153A is a lithium niobate surface wave device for use as an i.f. bandpass filter in colour and 
monochrome TV receivers. Its low input capacitance improves the signal hand!ing capabilities of the 
driving pre-amplifier. It is specifically designed for CCIR system | as used in the United Kingdom. Its 
use in place of conventional LC circuitry improves the amplitude and group delay characteristics, as 
well as avoiding the necessity for critical adjustments during receiver production. The response char- 
acteristics are stable with life. 


QUICK REFERENCE DATA ~ 








Frequency Amplitude 

















. MHz dB 
Vision carrier 39,5 —§ 
Sound carrier 33,5 typ. —19 
Adjacent vision trap 31,5 . < —AQ 
Adjacent sound trap 41,5 typ. —AG 
Insertion loss (300 82 source and load) 37,0 typ. 16 
Operating temperature range | —10 to +70 °C 
MECHANICAL DATA Dimensions in mm 
5 lead TO-8 

use| insu space 
19 lg — 


7% 
313 . 0.81 Can 
max outline oe 
f 
_. 10.173 \ y 


10.147 2.553 
2.5 














527 
0.38max | f 
glass climb 4 
ue of printed 
15.6 circuit board 
re 16.173 
max dia D843! 10.147 08433 
Fig. 1a Connections: Fig. 16 Printed circuit board hole 
1. balanced output layout 
2. input high Standard 0,1" grid 
3. can (earth) . Hole dia. 1,2 mm min. 


4, input (earth) - 
5. balanced output 
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HULL 


RW153A 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134) 


Operating ambient temperature | —10 to +70 
Storage temperature | —25 to +85 
Pin to pin voltage {short term) max.” 30 


CHARACTERISTICS 


Test conditions* * 


Ambient temperature | : | 25 
Input drive impedance ; 50 
!_oad impedance (balanced) 300 


Amplitude response 


Frequency _ Amplitude 
MHz dB 
Vision carrier (reference level) 39,5 —6 


min. typ. max. 


Chroma Carrier 35,07 —3 aif 

Sound carrier 33,0 —21 —-19 -—18 
Adjacent vision trap 3145 . —40 
Adjacent sound trap 41,5 —46 
in-band ripple (p-p} 36 to 38 0,5 1,0 
Out of band response O to 60 —38 
Out of band response 60 to 100 | —15 


* For maximum operating life, the filter should be used with d.c. isolating capacitors. 


**The amplitude level at the vision carrier frequency is —6 dB and is used as the reference for all 
relevant measurements. 
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Surface acoustic wave filter 


’ General 


Frequency 
MHz 

Insertion loss (300 (2 source and load) 36 to 38 
Voltage attenuation ratio (in preferred | 

application circuit with a 50 {2 source 

and 300 {2 load) 37 
Group delay (relative to 0 ns at 39,5 MHz) 34,5 to 40,5 
Spurious reflections and direct breakthrough 

(measured using 2Tsin? pulse and bar) 39,5 
2Tsin* pulse and bar k rating 
Temperature coefficient of frequency 
Small-signal impedance 

input 37,0 

output 37,0 

500] 
RF. 

oscillator 


S AM. filter 


Voltage attenuation ratio = 


Fig. 2 Test and basic application circuit. 





typ. 


typ. 


min. 
max. 


max. 


max. 


typ. 


typ. 
typ. 


RW153A 


16 dB 
18 dB 
—40 ons 
+40 ns 
—40 dB 
3,0 % 
—60 x107°/K 


1,4 kQ2//8,5 pF 
15kQ//14 pF 





D8154 
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RW153A 

























































































TLEITAIDZ 
aes (eel sa fae a 
response Zz iz lL 
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a pt 
eG Oita! ane 
= 400 + (MHz) 48 
Fig. 3. 
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RWi153A 


Surface acoustic wave filter 
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RW154 





SURFACE ACOUSTIC WAVE FILTER 


The RW154 is a lithium niobate surface wave device for use as an i.f. bandpass filter in colour and 
monochrome TV receivers. It is specifically designed for CCIR system | as used in the United Kingdom. 
Its use in place of conventional LC circuitry improves the amplitude and group delay characteristics, as 
well as avoiding the necessity for critical adjustments during receiver production. The response char- 
acteristics are stable with life. 


QUICK REFERENCE DATA 














Frequency Amplitude 

MHz dB 
Vision carrier , 39,5 —6 
Sound carrier 33,5 ; typ. —20 
Adjacent vision trap 315 = | —40 
Adjacent sound trap 41,5 = —A46 
Insertion loss (300 {2 source and load) 37,0 typ. 20 
Operating temperature range —10 to +70 °C 
MECHANICAL DATA Dimensions in mm 


5 lead TO-8 
ern 4.pins equi -Spaced 


on 10.16 PCD 





19 
ae 0.81 Can 
max outline ep ee AS 














0.38max 
glass climb 
. Top of printed 
15.6 circuit board 10.173 
nee D843) 10.147 8433 
Fig. 1a Connections: Fig. 1b Printed circuit board hole 
1. balanced output layout 
2. input high Standard 0,1” grid 


3. can (earth) Hole dia. 1,2 mm min. 
4. input (earth) 
5. balanced output 
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RW154 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Operating ambient temperature | 

Storage temperature 


Pin to pin voltage (short term) max.* 


CHARACTERISTICS 
Test conditions** 
Ambient temperature 
Input drive impedance 


Load impedance (balanced) 


Amplitude response Frequency 
MHz 
Vision carrier (reference level) 39,5 
min 
Chroma carrier 35,07 —3 
Sound carrier Boi —22 
Adjacent vision trap 315 
Adiacent sound trap 41,5 
In-band ripple (p-p) 326 to 38 
Out of band response 10 to 80 
Out of band response 60 to 100 
General 
Frequency 
MHz 
Insertion loss (300 92 source and load) 36 to 38 typ. 
Voltage attenuation ratio (in preferred 
application circuit with a 50 (2 source 
and 300 Q load) : 37 _ typ. 
Group delay (relative to O ns at 39,5 MHz) 34,5 to 40,5 ee 
Spurious reflections and direct breakthrough 
(measured using 2Tsin? pulse and bar) 39,5 max. 
2Tsin? pulse and bar k rating max. 
Temperature coefficient of frequency - typ. 
Small-signal impedance . 
input 37,0 VO 25 
output 37,0 typ.- 22 





—10to+70 °C 
=25 160 +05 2C 
30 V 


* 300 


25)-2C 
50 


~~ wo 


Amplitude 


dB 
—6 


20 


—90 


k92//12 
k&2//6,0 


* For maximum operating life, the filter should be used with d.c. isolating capacitors. 
** The amplitude level at the vision carrier frequency is —6 dB and is used as the reference for all! 


relevant measurements. 
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dB 


dB 


ns 
ns 


dB 
% 
x10> °/K 


pF 
pF 


Surface acoustic wave filter RW154 





509) 


RE : 
oscillator 





S AM. filter D8154 


Vin 


Voltage attenuation ratio = 
Vout 


Fig. 2 Test and basic application circuit. 


7287111 





20 | | 
response | | 
(dB) | | 





: 
Pity] 








—?0 - 














—40 | 
























































f(MHz) 4° 


Fig. 3 Tolerance graticule, system li 
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RW171 


SURFACE ACOUSTIC WAVE FILTER 


The RW171 isa lithium niobate surface wave device for use as an I.f. bandpass filter in colour and 
monochrome TV receivers. It is specifically designed for CCIR systems B and G as used in European 
and other countries. This device has an improved sound shelf specification over the SW211/M. its use 
in place of conventional LC circuitry improves the amplitude and group delay characteristics as well as 
avoiding the need for critical adjustments in receiver production. The response characteristics are stabie 


with life. 


QUICK REFERENCE DATA 


Vision carrier 
Sound carrier 
Adjacent vision trap 


Adjacent sound trap system B 
system G 


Insertion loss (300 {2 source and load) 


Operating temperature range 


MECHANICAL DATA 





& pins equi -spaced 
on 10.16 PCD 






max dia 


Connections balanced output 
input high 

can earth 

input earth 


balanced output 


STE ee 





Frequency Amplitude 
MHz dB 
38.9 —6. 
33.4 typ. —18.5 
31.9 << —40 
40.4 < —46 
41.4 < —40 
37.0 typ. 20 
—10 to +70 °C 


0.38max 
glass climb 


Top of printed 
circuit board 


DB431 





Dimensions in mm 


Can 
outline o~---~ 











08433 


Printed circuit board hole iayout 
Standard 0.1” grid 
Hole dia. 1.2 mm min. 
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RW171 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


Operating ambient temperature 
Storage temperature 


Pin to pin voltage (short term) max. note 1 


CHARACTERISTICS 

Test conditions note 2 
Ambient temperature 

Jnput drive impedance 


Load impedance (balanced) 


Amplitude response 


Vision carrier (reference level) 


Chroma carrier 
Sound carrier 
Adjacent vision trap 


Adjacent sound trap system B note 3 
system G note 4 


in-band ripple (p-p) 
Out of band response 


Out of band response 


—~ 


Notes 


Frequency 
MHz 


38.9 


34.47 
33.4 
31.9 


40.4 
41.4 


36 to 38 
10 to 60 
60 to 100 


— 10 to +70 
—25 to +85 
30 
25 
50 
300 
Amplitude 
dB 
—6 
min typ 
—6 —4 
—21 —18.5 
—50 
—45 
- O25 


1. For maximum operating life, the filter should be used with d.c. isolating capacitors. 


oC 
oC 


o¢ 


2. The amplitude level at the vision carrier frequency is —6 dB and is used as the reference for all 


relevant measurements. 
7 MHz channel spacing. 


8 MHz channel spacing. 
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Surface acoustic wave filter 


General 
Frequency 

| MHz 
Insertion loss (300 22 source and load) 36 to 38 
Voltage attenuation ratio (in preferred 

application circuit with 50 92 source 

and 300 2 !oad) : oF 
Group delay (relative to O ns at 38.9 MHz) 34.1 to 39.65 
Spurious reflections and direct breakthrough 

(measured using 2T sin2 pulse and bar) 38.9 
2TsinZ pulse and bar k rating 
Temperature coefficient of frequency 
Small signal impedance 

input 37.0 

output 37.0 


Test and basic application circuit 


50.) 


RF. 
oscillator 


S AWM. filter 


Vin 
Voltage attenuation ratio = —— 
| Vout 


Fig. 14 





RW171 





typ. | 20 

typ. 23 
see fig. 2 

max. —40 

3.0 

typ. —90 

1.2 k&2//22 

1.2 kQ//8.5 
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+200 


—100 


~—200 


Response 
dB 






Group delay toler 


ance diagram systems B and G 


D8435 
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ee ae F AGC: Earth 


Input Earth Nie Hv 6 5 

from PUES. w = 

tuner switch oth 
ae 
oO 
=> 
a 
(ak 
£ 
O 
oO 


Fig. 5 Recommended printed circuit board layout 
for surface acoustic wave filter and pre-amplifier 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 





SURFACE ACOUSTIC WAVE FILTER 


The RW173 is a lithium niobate surface wave device for use as an i.f. bandpass filter in colour and 
monochrome TV receivers. It is specifically designed for CC!R systems B and G as used in European 
and other countries. This device has an improved sound shelf specification over the SW211/M. Its use 
in place of conventional LC circuitry improves the amplitude and group delay characteristics as well as 
avoiding the need for critical adjustments in receiver production. The response characteristics are stable 
with life. 


QUICK REFERENCE DATA 


Frequency ~ Amplitude — 
MHz dB 

Vision carrier 38.9 —6 
Sound carrier 33.4 typ. —18.5 
Adjacent vision trap | 31.9 as —40 
Adjacent sound trap system B 40.4 & —46 

system G 41.4 a —40 
Insertion loss (300 Q source and load) 37.0 typ. 16 
Operating temperature range —10 to +70 °C 
MECHANICAL DATA : | . | ~ Dimensions in mm 





& pins equi —spaced 
on 10.16 PCD 















Can 
Outline ~--~_ 
Tg 
/ : a oy ~ % 
/ ; “~ \ 
10.173 
10.147 2.553 





ta 


Top of printed 





15.6 circuit board 
max dia | DB431 10.147 08433 
Connections 1. balanced output | Printed circuit board hole layout 
2. input high Standard 0.1” grid 
3. can earth Hole dia. 1.2 mm min. | 
4. input earth 
5. balanced output 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC134) 


Operating ambient temperature 
Storage temperature 


Pin to pin voltage (short term) max. 


CHARACTERISTICS 


Test conditions note 2 
Ambient temperature 
Input drive impedance 


Load impedance (balanced) 


Amplitude response 


Vision carrier (reference level) 


Chroma carrier 
Sound carrier 
Adjacent vision trap 


Adjacent sound trap system B 
system G 


In-band ripple (p-p) 
Out of band response 


Out of band response 


Notes 


note 1 


note 3 
note 4 


Frequency 


MHz 


38.9 


34.47 
33.4 
319 


40.4 
41.4 


36 to 38 
10 to 60 
60 to 100 


—10 to +70 
—25 to +85 
30 
25 
50 
300 
Amplitude 
dB 
—6 
typ. 
—4 
—18.5 
—50O 
—45 
0.5 


1. For maximum operating life, the filter should be used with d.c. isolating capacitors. 


oC 
oC 


oC 


2. The amplitude level at the vision carrier frequency is —6 dB and is used as the reference for all 


relevant measurements. 
7 MHz channel spacing. 
4. 8 MHz channel spacing. 
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Surface acoustic wave filter 


RW173 





DEVELOPMENT SAMPLE DATA 


General 
Frequency 
MHz 

Insertion loss (300 Q source and load) 36 to 38 
Voltage attenuation ratio (in preferred 

application circuit with 50 {2 source 

and 300 {2 load) oy 
Group delay (relative to O ns at 38.9 MHz) 34.1 to 39.65 
Spurious reflections and direct breakthrough 

(measured using 2T sin2 pulse and bar) 38.9 
2Tsin2 pulse and bar k rating 
Temperature coefficient of frequency 
Small signal impedance 

input 37:0 

output | 370 


Test and basic application circuit 


RF. 
oscillator 


SAM. filter 


Vin 
Voltage attenuation ratio = —— 
Vout 


Fig.1 


typ. 16 

typ. 23 
see fig. 2 

max. —40 

3.0 

typ. —90 

3 kQ//6.5 

1.1 kQ//15 


D8154 


dB 


dB 


dB 
% 
x107 §/K 


pF 
pF 
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Group delay tolerance diagram systems B and G 
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—200 


30 35 40 Frequency MHz 45 
Fig. 2 
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RW173. 





Sig 
TDA2541 lg S 
™~ 


~t 
r 
sal 
220kQ 


F=145k0 } 
100 | 


c—— 0pF 
Ye a 


LSnF 








Input Earth ; ae 
- mM Oo 
from AFC. w= 
tuner switch S 3 
S102 
wy V 
=> 

a) 

Ez 

£ 

oO 
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Fig. 5 Recommended printed circuit board layout 
for surface acoustic wave filter and pre-amplifier 
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RW300 


SURFACE ACOUSTIC WAVE FILTER 


The RW300 is a lithium niobate surface wave device for use as an i.f. bandpass filter in colour and 
monochrome TV receivers. It has been designed to give optimum performance for the French trans- 
mission systems L and L’. Its use in place of conventional LC circuitry improves the amplitude and 
group delay characteristics as well as avoiding the need for critical adjustments in receiver production. 


The response characteristics are stable with life. 


QUICK REFERENCE DATA 





Frequency Amplitude 
MHz dB 

Vision carrier 32,7 —§ 
Adjacent vision trap 40,7 << —35 
Sound trap 

Vat 43,85 a —40 

Chet: 39,2 < —40 
Adjacent sound trap S12 < —40 
Insertion loss (300 {2 source and load) 36,0 typ. 23 
Operating temperature range —10 to + 70 °C 





MECHANICAL DATA 


4. pins equi —spaced 
on 10.16. PCO 








0.38 max 
glass climb 


Top of printed 
circuit board 





~ max dia 
De8431 


Fig. 1a Connections: 


. balanced output ° 
. Input high 

. can earth 

. input earth 

. balanced output 


mPPWN = 


Dimensions in mm 


Can 
outline 





Fig. 1b 
Printed circuit board hole iayout 


Standard 0,1” grid 
Hole dia. 1,2 mm min. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature —10to+70 °C 
Storage temperature —25 to+85 °C 
Pin to pin voltage (short term) max.* 30 V 


CHARACTERISTICS 


Test conditions* * 


Ambient temperature | 25 °C 
Input drive impedance 50: -S2 
Load impedance (balanced) 300 2 
Amplitude response 
a Frequency Amplitude 
MHz dB 
Vision carrier (reference level) SZ --6 


min. — typ. max. 


Chroma carrier fR 36,95 —1,5 aes, 
Chroma carrier fB1 ; 37,10 —1,5 ae 5 
Upper chroma limit 38,0 6G 
~ Adjacent vision trap 40,7 —35 
= Sound trap | | 
— Went, 43,85 —40 
— uAst: 39,2 —40 
= . Adjacent sound trap | . 31,2 —40 
In-band ripple (p-p) 35 to 37 05 1,0 
Out of band response ' see Fig. 3 


* For maximum operating life, the filter should be used with d.c. isolating capacitors. 
** The amplitude level at the vision carrier frequency is —6 cB and is used as the reference for all 
relevant measurements. . 
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Surface acoustic wave filter RW300 





General 
Frequency 
MHz 

Insertion loss (300 {2 source and load) 36 typ. 23 dB 
Voltage attenuation ratio (in preferred 

application circuit with 50 Q source 

and 300 {2 load) | 36 typ. 27 dB 
Group delay (relative to O ns at 32,7 MHz) 32,0 to 38:5 max. +40 ns 

min —40 ns 

Spurious reflections and direct breakthrough 32-7 max. —40 dB 
Temperature coefficient of frequency typ. —90 x107 °/K 
Small-signal impedance | 

input 36,0 . 1,9 kQ2//6,8 pF 

output 36,0 . 3,1 k92//10,3 pF 


RLF. 
oscillator 





S.AM. filter 08154 


Fig. 2 Test and basic application circuit. 
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Fig. 3 Tolerance graticule. 
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